For the B.E.A. Stourport power station, 
English Electric Company Ltd. engin- 
eers specified Ferranti Nomag for the 
stator end clamps. It has proved to be 
eminently suitable for this and innum- 
erable other applications in the electrical 
industry because of its unique combin- 
ation of qualities. Nomag characteristics 
are: 
Resistivity 150 microhms per cm cube 
Resistance-temperature Between 0°C and 100°C 

coefficient per °C=.00045 
Physical toughness Izod value 29 ft. Ib. 
Maximum magneti« 

permeability 1.03 

Good machining properties 


PERRANTT 


HOLLINWOOD - LANCASHIRE 
LONDON OFFICE: KERN HOUSE, KINGSWAY 





THURSDAY 


tL 1444 143 








Vec.2 
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In six grades from soft to rock hard, and 
four qualities from medium grey to 
superfine, high-quality white, our range 
of polishing bobs includes the ideal wheel 
for every class of work. Send today for 
our free, illustrated brochure. 


With greatly increased 
factory capacity we are 
now able to offer quick 
delivery. 





COOPERS 


i 


' 











Please send inquiries to Head Office and Works 


COOPER & CO. (B’HAM), LTD., BRYNMAWR, BRECONSHIRE 
Telephone: Brynmawr 312. Telegrams: Felting, Brynmawr. 
Registered Office and Works: Little King St., B'ham, 19 
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(FIVE)YEARS IN 


THE DARK, YET... 


BRILLIANT LIGHT 
WHEN NEEDED 


Nife lamps do not deteriorate 


even when idle for long periods 


Nife lamps owe their amazing reliability 
to the Nife steel-alkaline battery. 

Nife cells never lose their charge or 
deteriorate when standing idle. Even 
after years of disuse, Nife portable 
lamps eome brilliantly alight at the flick 


NIF 














of the switch. Maintenance costs are 
negligible. There’s a Nife portable lamp 
for every industrial purpose; for miners, 
firemen, railway engineers, shipowners, 
breakdown gangs, night watchmen, 


public utilities, etc. 


PORTABLE LAMPS 


used by the Admiralty for 30 years 





For leaflet giving detailed informa- 
tion on NIFE Portable Lamps 
— fill in this coupon and send 
to:— NIFE Batteries, Redditch, 
Worcestershire. 


TYPE OF INDUSTRY 
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“0 CIT THAR FUSTEST 
WITH THE MOSTEST MEN” 


You will wonder, no doubt, what relationship this 
famous American Civil War general’s* remark 
has to Channel Conduit. If the General had been 
a planning engineer, constantly at war with 
rising costs, he would undoubtedly have said that 
compared with other forms of cable 
trunking, Channel Conduit 
could be installed in the “fustest 
time with the leastest men.” 


know why the mini- 
Channel Conduit’, gC ppeo 


(* Nathan B. Forrest). 
i od tla & ott NE nt 
mum of labour is 
required to install rin 
please write for 
pamphler R.E.12, ON DUI T 

CHANNEL CONDUITS LTD., 11, VICTORIA STREET, LONDON, S.W.1 








ITISACRESSALL-PRODUCT 
castings 


seobovas Sliding 
CENTRIFUGAL 
PROCESS Rheostats 


CRESSALL 

Back-of-Board for all 
Sliding pu rposes 

3 . 

We are now supplying | JIT) po rtant a, 

castings manufactured wheel drive 

by our centrifugal pro- economical tor fine 

cess in non-ferrous al- Feguaten= CRESSALL Sliding Rheostets 


* : 
loys. The many eco- | ANd technical ‘whee! and menae variety “ot types and 

j j Dial sizes to meet ev 
nomical and technical advantages wie Regs requirement. Every *CRessalL 
advantages which = rheostat is of sound design 
S 


and incorporates the 
these have over sand prompt ible work hip — yet 


and die castings are prices are competitive. 


well known to engin- deliv ry 
eers. Our experienced e 
technicians are at your | Bushes — Roller and 
disposal for free advice | Ball Bearing Cages, 


istered Trade Name of 

















Stip Rings—Worm 
Wheel Blanks, etc. 








T.1 
spuncast LTD Imperil Works 


Watery Lane 
Tel: Victoria 3231 Birmingham 9 
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LVUXO.Y 


For over fifty years ARROW have specialised in the 
design and manufacture of electric controls for heat, light 
and power. 

Today the ARROW organisation offers a complete range 
of contactors, relays and all types of rotary and tumbler 
switches. 

We invite you to send us your specifications — we are 
sure we can offer you the ideal switch for your job. 


OVERSEAS AGENTS EVERYWHERE 


ARROW ELECTRIC SWITCHES LTD - HANGER LANE - LONDON - W.5 
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SoI1eF POAOASP 


The COST of |; 
ELECTRICITY 


Britain has more electrical generating plant than it has 
ever had before; there is more electricity for everyone. 


Britain’s demand for electricity is also greater than it 
has ever been before ; the factories, the farms, the homes 
and the offices are using more electricity—and asking for 
still more. 


To meet these needs, British Electricity has achieved 
new records of construction each year. But the plant is 
giving full output only for short periods once or twice a 
day. Continuous full operation would reduce the cost of 
electricity production. 


0 
0 
0 


The most effective way to obtain more economical 
electricity generation is to expand the use of electricity 
for all purposes—in the home as well as in the factories, 
in office buildings and on the farms, and for street 
lighting. 


=> 


POPS >OAS SH 


COAPOet 


—, 


CTRIC 


ot 


+>) 


CDAO?AO1O:o ibiibecebincdebntoroowens 





eee ee ee 


3 DECEMBER, 1953 


BETTER 











LASTA 








TUBES 





Elasta 5ft. 80w. Warm White and Daylight tubes 
are now MORE EFFICIENT. The average light 
output through life has been increased by 124°, 


Elasta has been famous 

for reliability and consistent 
performance for nearly 

half a century. Always 
specify Elasta lamps and 
tubes. Made to appropriate 
British Standards. An 
E.L.M.A. brand. 


POPE'S ELECTRIC LAMP CO. LTD. Heac Office 
5 Earnshow St.. New Oxford St, LONDON, W..C.2: 
Branches: MANCHESTER, LEEDS, LEICESTER, BIRMINGHAM, BRISTOL, BELFAST (NORTHERN IRELAND) 
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"ENGLISH ELECTRIC 


h.r.c. fuse links 








ASTA CERTIFIED 


The Association of Short Circuit Testing 
Authorities (ASTA) issues Certificates of 
Rating for fuses giving satisfactory performance 
when tested in accordance with the appropriate 
clauses of British Standard 88. 

The complete range of ‘ENGLISH ELECTRIC’ 
Type ‘T’ High Rupturing Capacity Non- 
Deteriorating Cartridge Fuse Links has been 
ASTA certified for Category of Duty 440AC4 
to the 1939 edition of B.S.88 (the highest cate- 
gory at that time) and for Categories of Duty 
440AC4 and 440ACS5 representing 25 MVA 
and 35 MVA respectively to the 1947 edition 
of B.S.88. 





ASTA CERTIFICATE NUMBERS 


B.S.88: 1939| B.S.88: 1947 

“440 acs | “0 aca | 40 ACS. 
617 1016 «=| «= 2074 
616 903 | 2022 
615 932 | 2021 
251 933 2033 
252 934 2032 
629 935 2031 
354 936 2025 
353 | 2098) «86:06 


| 

















The ENGLISH ELECTRIC Company Limited 
QUEENS HOUSE, KINGSWAY, LONDON, w.c.2 


Fusegear Works: East Lancashire Road, Liverpool 10 


Works: STAFFORD~-PRESTON~RUGBY~- BRADFORD - LIVERPOOL-ACCRINGTON 





F7 
See the English Electric advertisement for Motors which appears on page 27 of this issue 
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The supply 
of power to 
industry... 


Since 1895... « The Supply of Power to Industry by electricity has depended 
upon the safe and enduring qualities of the electric cables. Well known to engineers 
for their superb performance and reliability CONNOLLYS Paper Insulated Power 
Cables have “ grown-up "’ with the mighty giant of Electric Power. Many Area Elec- 
tricity Boards, Collieries and Railways rely on CONNOLLYS’ Cables knowing 
that in our modern factory we, ourselves, carry through every stage of manufacture 
from wire-drawing, to final testing 

CONNOLLYS’ Paper Insulated Power Cables are produced to British Standards and 
other specifications from 660 to | 1,000 volts. Special finishes can be manufactured to 


customers’ own requirements. 


(BLACKLEY) LIMITED 


Founder members of the C.M.A. 


ee 


er ne ane 


+. 2a sinew ation pec harman: 


HEAD OFFICE: MANCHESTER 9. 
Phone: CHEetham Hill 1801. Grams: “Connollys Blackley”. 
London Office: Birmingham Office: 
34, Norfolk St., Strand, W.C.2 15-17 Spiceal St., BIRMINGHAM 5 
Tel : TEMple Bar 5506 Tel : Midland 2268 
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TRADE 


AP 
7 + 


WALTER F -9GG6 MIEE 
ARK 


ENGLAND 


100 LBS. FT. TORQUE 
DOWN TO 1.1 R.P.M. 


A’new addition to the range of 
Higgs Gear Units 
up to 30 h.p. 


GUARANTEED FOR EVER 


Belfast, Birmingham, Bristol, Cardiff, Dundee, Glasgow, Leeds, London, 
Manchester, Newcastle, Peterborough, Sheffield, Wolverhampton 





3 DECEMBER, 1953 


AN OIL-SWITCH YOU CAN 


IS\@] 87a iil = 


without interrupting supply 
in ring main units 


DESIGNED... 


. + to enable complete isolation of the 
switch for ease of inspection gnd main- 
tenance (with no interruption of supply 
in ring main units) 

. ++ to make and carry fault currents 
up to 250 MVA at 6.6 kV (also tested 
to B.S. 116/1937) 

.++ 80 that electro - magnetic forces 
assist the closure of the switch under 
through-fault or short-circuit conditions 
(it cannot possibly be forced open) 

... for mounting on a simple frame- 
work (yet having a full complement of 
interlocks) 

. + for maximum voltage of 11 kV and 
maximum current rating of 600 amperes 
(it has liberal clearances yet small 
dimensions) 





FROM THE WELL KNOWN TRINAL RANGE 


OF INTERCHANGEABLE SWITCHGEAR 


JOHNSON & PHILLIPS LTD. 


CHARLTON + LONDON : S.E.7 





SPECIALISTS IN THE TRANSMISSION, TRANSFORMATION AND CONTROL OF ELECTRICITY 
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VIEW IN THE NEW TUBE MILL 


Serck 


NON-FERROUS TUBES 


Serck Tubes Limited Birminghom it 





and simple. Five models, in voltage range 100-250; 


each with 6 feet Henley flexible. 65 watt; oval 


\ ‘ 
EN LE \ Solons save time, reduce costs. 
ILE Solon soldering is always clean, reliable 

SO LD N. 


tapered or round pencil bits. 125 watt; oval tapered 
ELECTRIC or round pencil bits. 240 watt; oval tapered bit. 


SOLDERING IRONS Write for Folder Y.10 





W. T. HENLEY’S TELEGRAPH WORKS CO. LTD. 
5153 HATTON GARDEN, LONDON, E.C.I 
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132-kV 3500 MVA FOUR-BREAK INDOOR CIRCUIT- BREAKER 


REYROLLE 
AIR-BLAST 
SWITCHGEAR 


One phase from 
one of 

twenty -three 
circuit-breakers 
installed 

at Barking 'C’ 


power-station 


Consulting Engineers: Messrs. MERZ and McLELLAN 


Reyrolle 


REYROLLE & CO. LTO HEBBURN CO. OURHAN 





DRAWING 
MACHINES 


For higher productivity, better quality products 
and more efficient performance, the correct 
speed is essential for every operation. Nevelin 
“VARIONIC” adjustable speed drives which 
provide stepless speed control enable you to 
apply this basic principle profitably to modern 
production. ‘“‘Varionic’? units are easy to 
apply, provide controlled speed load charac- 
teristic with quick response and give high 
overall efficiency at all loads. 

Nevelin specialist engineers are at your 
service to advise and assist on your problems. 


‘ VARIONIC” 


ADJUSTABLE SPEED DRIVE 


NEVELIN ELECTRIC CO. LTD - 
A ‘LANCASHIRE DYNAMO’ COMPANY 


PURLEY WAY 
Telephone: CROydon 2268 Telegrams: Nevelin Croydon 


ELECTRICAL TIMES 


4 CALENDERS 


GAS 
BOOSTERS 


PRINTING 
MACHINES 




















Simple 
TROUBLE-FREE 
Components 


Varionic Power Unit Nevelin grid con- 
trolled mercury arc rectifier operating 
from high or low voltage A.C. mains. 


Operator’s Control Unit Comprises any 
desired arrangement of start-stop 
buttons, speed setter, speed and load 
indicators for localor remoteoperation. 


D.C. Motor with any type of enclosure. 


CROYDON SURREY 





NV/I 
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NON-FERROUS 


wl I 


and trolley-buses 















































Efficient trolley wire needs to combine high conductivity, great tensile strength, 
good pliability and lasting resistance to abrasive wear. All these needs are met by the 
trolley wire produced by the Metals Division of I1.C.1., which includes hard-drawn 
high-conductivity copper, bronze, and cadmium copper wire. 

I.C.I. cadmium copper wire is especially 

recommended to the attention of traction 

engineers. 

In whatever kind of non-ferrous product you 

are interested, we shall be glad to help and 

advise you. A modern continuous wtre-drawing machine. 


IMPERIAL CHEMICAL INDUSTRIES LTD LONDON SWI 
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The tiny naka 
for television OF 
GIANT HIGH TENSION 
INSULATOR .... 


Taylor Tunnicliff, who 
have a world wide reputation 
for the excellence of their 
POST INSULATORS 
are now supplying the majority 
of the Post Insulators for the 
British 275k V Super Grid. 


TAYLOR TUNNICLIFF LIMITED 

Head Office : EASTWOOD, HANLEY, STAFFS, 

Telephone : Stoke-on-Trent 5272/4 

London Office : 125 High Holborn, W.C.1_ Telephone : Holborn 1951-2 
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TWO “well connected” 
TEMCO 
LINES 


Robust and reliable ... made to 


No. 651 


} 


‘apn switch 


3/4d. each 


last... high efficiency. That’s why 
TEMCO IRON CONNECTORS 
are preferred and sold in ever 


increasing numbers. 


Made to B.S.562 with these features:— 
No. 653 


@ No loose parts. With QM&B 
Extra solid bakelite housing. (double pole) 


2 

@ Earthed on both sides. 74d. each 
@ Efficient cord grip. 
* 


2-part ringed phosphor- 
bronze contact tubes. 


@ Tested, and packed in 
individual cartons. 


TEMID 


Stocked by good SUPER IRON CONNECTORS 


wholesalers everywhere 


Marketed by T.M.C.—HARWELL (SALES) LIMITED 
37 Upper Berkeley Street, London, W.!. Telephone: PADdington 1867-8-9 








“GOSSAMERLITE”’ an 
entirely new range of fittings 
for to-day’s modern homes. 


Two examples 
£38050 “Sunburst” 
Emerald green with 
primrose bands and 
motifs in red, white, 
black and yellow. 
Height 24”. White 
enamelled stand 
Complete 101 - 

plus 16/10 P.1 


F 38044 “Horses” 
Cherry red with 
white, grey and 
black mots 
Height 163 
Enamelled 

stands in white, 
mustard, pebble, 
blue or cherry red 
Complete 60 - 


Pyeset i 
“GOSSAMERLITE” 


Wire table lamps in attractive designs... beautiful colours! 


Delightfully different! Lovers of con- 
temporary styles will readily appreciate 
the new G.E.C. * Gossamerlite ” fittings 
available in many designs with colourful 
gay shades. Pendant fittings are also 
obtainable. 


The General Electric Co. Ltd 





FERROSIL COLD-REDUCED 
ELECTRICAL SHEETS AND STRIP 


FERROSIL HOT-ROLLED 
ELECTRICAL SHEET 


ALPHASIL COLD-REDUCED 
ORIENTED ELECTRICAL SHEET AND STRIP 


RICHARD THOMAS & BALDWINS LTD. 


MIDLAND SECTION, WILDEN WORKS, STOURPORT-ON-SEVERN 
Head Office: 47 Park Street, London, W.|! 
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ico ideal device — 
rorconerOhing ony ee upeastet equip- 
ment. VARIACS not only supply 
perfectly smooth control of ones 
from zero, but some + 
include an “over voltage” Reigns. 


* Registered Trademark. 
SPECIFICATIONS 
SERIES “SO” Variacs 


Cunaent 











Ramp Maximum 





@a So 


























20 « a 
SERIES “ 100" Variacs 
Loo 
Rare bout Cusaant 
Rarep Mania 

















2000 va 








2000 va 
2000 va 
2000 va. 
2000 va 
2000 w 
1200 va. 
s00-L © 1430 va. 
1000 ve. 


© Por 300 cycies TF For 2,000 cycle service 
SERIES “200” Variacs 


Loan berut — Ovurrut No-Loap Ner 
Rano Vouracs Rarep Maxmeum Vou race Lows ‘ 
960 va. NS ¥ 0133 v 15 wanes } 

. 



























































s 7s 
2 23 O270 v 20 watts 
s 25 6270 v. 2 oom 


200 + 
300 va. 13 ¥ ° 
































* All ‘VARIAC’ prices plus 20% as from 23rd Feb. 1952 


Write for catalogue V549 which gives full details of ‘VARIAC’ transformers and 
suggestions for use, as well as data on other special patterns. 


REQUEST ALSO OUR 20-PAGE SUPPLEMENTARY CATALOGUE GIVING COMPLETE INFOR- 

MATION ON OUR NEW AND COMPLETE RANGE OF AC AUTOMATIC VOLTAGE STABILISERS. 

THESE RANGE FROM 200 VA TO 25 kVA. PERFORMANCE IS EXCELLENT, FROM NO-LOAD PRICES ARE 

TO FULL LOAD AND STABILITY IS QUITE UNAFFECTED BY FREQUENCY VARIATIONS. EXCEPTIONALLY LOW 


CLAUDE LYONS LIMITED 


ELECTRICAL & RADIO LABORATORY APPARATUS, ETC. 
180 Tottenham Court Road, London, W.1, and 76 Oldhall Street, Liverpool, 3, Lancs. 
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PVE g ay Wronanic conTmOL Géan 


FOR ALL 
INDUSTRIAL APPLICATIONS 











—‘Built-in’, ‘Built-on’, or ‘Separately- 
mounted’ for simple starting, stopping, 
and speed changing, or for compli- 
cated sequence operations. Can be 
supplied for single- or multi-motor 
control, and for embodying in 
industrial machinery of all types 











MTE CONTROL GEAR LTD 
LEIGH-ON-SEA ESSEX Telephone: LEIGH-ON-SEA 77224/5/6~ 























may 


LN NN ae wa We have been making and 


supplying the Electrical Indus- 


try with METER BOARDS and 


ws Switch Blocks for over 27 years 
@ FIRST CLASS WORK 
@ QUICK DELIVERIES 
@ COMPETITIVE PRICES 


METER RB OARDS We invite your tn g uirie - 
¥ gWITCH BLOCKS wa 


o ° 














ae. mn SED 


\\ is jeaiamaaeialle eotoain a 





3 DECEMBER, 1953 





The rectifier sets in this range operate on 


any commercial power frequency and are 
ideal for magnetic applications, as, for ex- 
ample, magnetic chucks, contactor windings, 


solenoid coils, etc. They have been designed 


to meet a demand for a light wall mounting 
\ rectifier at low cost, and are available for 
| both temperate or tropical conditions. No 


transformer is included, the D.C. voltage 


\ is the natural output and is not adjustable. 
Sets for temperate rating can be supplied 
in most cases from stock. 








LIGHT 
COMPACT 
COMPETITIVE 


@)[WESTINGHOUSE|@ 


METAL RECTIFIERS 


Write for Data Sheet No. 64 to Dept. E.T.26 
WESTINGHOUSE BRAKE AND SIGNAL CO., LTD., 82 York Way, King’s Cross, London, N.1 
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aa , $ , A LA; 
% Utmost Reliabtity 
+ Superlative Design 
TO BRITISH STANDARD SPECIFICATIONS 52, 67 & 816 


The above illustration depicts a small section of our recently 
introduced range of wiring accessories. Designed for utmost 
reliability together with speed and efficiency in installation. 
The needs of the Electrical Wiring Contractor are completely 
fulfilled by the generous dimensions and easy access to all wiring 
terminals. 

Samples sent on request. 


VourN ELECTRICAL Propt a LL, 


SALFORD 6 


Telephone: PENdleton 4373 Telegrams: ““WOLEXPROD”’ Salford 6 
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When the moleskin smoothes 


Enthoven Solder into a perfectly wiped joint... 


it will, in all probability, be completing to their users, the proud exponents of the 


the jointing of cable sheathing leads also jointer’s art. 
manufactured by Enthoven, Enthoven Ingot, Plumbers, Tinmans, Blow- 


For over too years Enthoven 
has been the foremost name 
in the manufacture of the finest 
lead and lead alloys. This reputa- 
tion is maintained by constant 
laboratory control during all 
stages of production, ensuring 
that Enthoven Solders do justice 


pipe and Solid Wire Solders are 
supplied to B.S. Specifications 
219-1949 and customers’ special 
specifications, Our technical ad- 
visersand laboratory staff are avail- 
able for consultation. Technical 
data, descriptive literature and 


samples gladly sent on request. 


ENTH OVEN SOLDER PRODUCTS 


Enthoven Solders Ltd., 89 Upper Thames St., London, E.C.4. "Phone: MANsion House 4533. "Grams: Enthoven Phone London 





Esto 


a 
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Current Hat Walor Problems 


»| How many miles of piping are not 


a 
q 4 required in an efficient modern hot water system ? 


Gone are those labyrinths of piping, those hours 
of expensive labour! SADIA Electric Water Heaters are 
simple and economical to install, requiring the 
barest minimum of essential piping. The SADIA is a 
self-contained unit; the heating function operates 
within the tank, providing a plentiful, automatic 
supply of hot water at very low running costs; 
There are many types and sizes of SADIA, suitable for 
various household and business needs. Why not 
talk over your water heating problems with us? 
We are the only electric water heating 
specialists in the country, and our thirty 
years’ experience is at your disposal. 


c= 





Efficient cork insulation, 
welded copper tank, tested 
to 100 Ibs. per sq. inch. 
Sheet steel! container, stove 
enamel finish. Automatic 
thermostat control. 


There’s a matural answer 


mee ww oe eo a wo oo ww eo oe ee = = > 


Write to 
AIDAS ELECTRIC LTD., SADIA WURKS, ROWDELL ROAD, 
NORTHOLT, GREENFORD, MIDDLESEX. Phone: WAXLOW 1607 
Seottish Agents: W. Brown & Co. (Engineers) Ltd., 89 Douglas St., 
Glasgow, C.2. Manufactured in S. Africa by: Sadia Water Heaters (Pty) Ltd., 
3-5 Newton St., Village Main, Johanne:burg 
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Test Link Boards 


@® ‘ENGLIsH EcLecrric’ test link terminal boards enable polyphase meters and 
relays to be checked and injection tested without disturbance to 
circuit connections. 





Sliding links allow test instruments to be used 
without open-circuiting the current transformers and permit the 
potential circuit to be disconnected when required. 


Front connection and back connection patterns are available, and the cover 
of all types can be replaced in position during tests and sealed 
to prevent access to terminals. 


"ENGLISH ELECTRIC’ 


meters 











THe ENGLISH ELECTRIC Company Limtrep, Queens House, Kincsway, Lonpon, W.C.2 
Meter Depariment, Stafford 


WORKS: STAFFORD - PRESTON + RUGBY + BRADFORD - LIVERPOOL + ACCRINGTON 
IMM .20K3 


See the English Electric advertisement for H.R.C. Fuse Links which appears 
on page 8&8 of this issue 
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PRISMATIC FITTINGS 


100/150 WATT 
LIST No. S.P.10 


In Aluminium Alloy 


60/75 WATT 
LIST No. S.P.6 


40/60 WATT 
LIST No. S.Y.6 


CATALOGUE AVAILABLE ON REQUEST 


MANUFACTURED AT HILLINGTON, GLASGOW, S.W.2 
by J. & G. COUGHTRIE, Ltd. 
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a 
HEATING ELEMENTS 


FOR COOKING, WATER HEATING 
AND INDUSTRIAL APPLIANCES 


NOZZLE HEATER INJECTION 
MOULDING M/C 750 watt 


The majority of heating 


problems can be solved 

by Backer Elements. Let 

= us know your heating 
ee problems 
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PRESERVATION 





























“a 


SWITCHBOARD METERS 














CYLINDER JACKETS 


EA R LY ‘ , Pe Ws The ORIGINAL - sectional 


aa Cylinder and Tank — 
DELIVERIES FI ee er sonicinel 
Undertaking in the Kingdom. 


AVA | LA B L E Ae % There is no substitute. 


EETO SERVICE IS 


0 F A LL ; PROMPT & EFFICIENT 


4 P EETO 
TYPES oN INSULATIONS 
. ff *RIVER ST., BOLTON, LANCS. 
Tel.: Bolton 3764. 


CW 1987/143— 





Acomprehensive rangeof 
moving iron and moving 


coil switchboard meters ay 
to meet every require- 
ment both electrically j 
and mechanically. Made 


to BSS.89 and K.101 all ' PAT. No. 507249 
ranges are available for \ 
flush or si projection 
mountingand such modi- 
fications as dial illumi- 
nation, tropicalisation, 
mirror scales, water- 
proofing, etc., are readily 
supplied. Write for cata- 
logues and prices of these 
meters and of our unique 
range of electronic 
instruments. 





Mi RCO. FASTENER with ENDLESS APPLICATIONS 
= — SIMPLE — POSITIVE — SELF LOCKING 
DISTRIBUTED BY Made in a variety of types and sizes 


$ AL FASTENERS TO SUIT CUSTOMERS’ 
BRITISH PHYSICAL LABORATORIES SPECI ENERS TO SUIT 


Radlett HERTS Widely used in the Electrical Industry 
Tel : Radlett 5674-5-6 DEPT.: E.T. 


BRADBURY & CULL LTD., Southam 
ery b Cables: Fasteners, ae 
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e GASKETS 

e WASHERS 

e SHEETS 

e MOULDINGS 








KAUTEX LTD. ELSTREE WAY ELSTREE HERTS Tel. ELSTREE 1777-4-9 











For all Types of 
W TRANSFORMERS 
= - to 1OOOO kVA 


TTENSSWONLV IS 
(WATFORD) LIMITED 


WATFORD HERTS 
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| HIGH GLASS 
BLE TA: 


nN 


MIDDLE CLASS 
PRICE ! 


£48.15. 0 





eT SPECIAL 
FEATURES OF THE S03 
@10 Ibs. dry weight eFull-size Acme 
capacity. POWER wringer. 
@Empties quickly and | eExclusive SWIR- 


easily by power LUX agitation. 
pump and hose. 


All enquiries should be addressed to the sole manufacturers : SY 
UNIVERSAL BOILERS & ENGINEERING CO. LTD. Gm 


FULLEDGE WORKS, BURNLEY, LANCASHIRE Phone: Burnley 3121 
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**MOST GOOD ELECTRICAL AND 
RADIO STORES CAN SUPPLY” 


— CAN YOU? 


This message forms a prominent feature of 


every advertisement in our 1953 National 
Advertising Campaign. It is bringing ever- 
growing sales to stockists everywhere. Pat. No. 659876 
R.E.A.L. STANDARD PLINTH. 
List No. 5000. Dia. at base 11} in. 


The value of Plinth Lighting to Tele- 36/9 including Purchase Tax. 


viewers is universally acclaimed. R.E.A.L. JUNIOR PLINTH. 
List No. 5002. Dia. at base 6} in. 
28/- including Purchase Tax. 


Latest publication PLC/14 available on request. 





Issued by Rowlands Electrical Accessories Ltd. R.E.A.L. Works * Birmingham, 
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You’ll need 


METROVICK 
Type MC 


fuse switchgear 


Metrovick Type MC fuse switchgear provides 
complete flexibility and ease of assembly. From 
three standard bus bar chambers, standard fuse 
switch units, cable fittings and floor stands, any 
switchboard requirement can be met. All units are 
supplied jig drilled ready for assembly on site, 
Type MC fuse switchgear will provide a long 
trouble-free life and is available from stock. 


Write for full technical details and price list. 


METROPOLITAN-VICKERS ELECTRICAL COMPANY LIMITED, TRAFFORD PARK, MANCHESTER, 17. 
Member of the AE! Group of Companies, 


ERENCE SD for all the Best in Switchgear 


F/ V004 
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SM.L in DOCK & 
HARBOUR INSTALLATIONS 


Where goods worth millions of pounds are being handled every year, 
fire risks simply must be cut to the minimum. So Pyrotenax M.I. 
electric cables are widely used in docks all round the country, in sheds, 
oil storage installations, grain silos and cranes. But this all-mineral 
cable is not only extremely tough and fire resisting ; it is also vermin- 
proof and virtually indestructible. It needs no conduits, indoors or 
_ fat, is easily installed, requires no maintenance and never needs 
renewing. A safe, permanent investment. If you are an engineer ask 
for our Technical Data, but if you are a non-technical man ask for our 
booklet ** Current Carrying.” 
* Mineral Insulated Cables for Distribution and Control 





PYROTBMAX 15 AN EXCLUSIVE TRADE MARK NAME AND MUST 
ONLY SE USED TO DESIGHATE CABLES AND OTHER PRODUCTS 4g enax 
MANUFACTURED BY THIS COMPANY AND ITS ASSOCIATES 


CABLES 


PYROTENAX LIMITED HEBBURN-ON-TYNE 
PHONE: HEBBURN 32244/7 


LONDON : Phone. ABBEY 1654/5 @ BIRMINGHAM : Phone. MIDLAND 1265 
GLASGOW : Phone. CENTRAL 2238 ©@ MANCHESTER : Phone. BLACKFRIARS 6946 
GD 62 
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Guaranteed 
jor 

O00 hours! 


ATLAS 
‘ double -life’ 


Im 


fluorescent 
tubes are 
made in six 
sizes, from 
15 to 80 watts. 
and in six ‘white’ 
tones through the whole 


range of sizes. 


The words ATLAS ‘ double-life’ on a 
fluorescent tube are a guarantee both 


of excellence and an average effective : : 


life of 5,000 hours. 


" ATLAS 
‘double lite 
FLUORESCENT 
TUBES 


a Sy 


346 


THORN ELECTRICAL INDUSTRIES LTD., Lighting Division, 233 Shaftesbury Avenue, London, W.C.2 
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not just 


A Kall Sovy 


J. & P. 
ALUMINIUM SHEATHED 


V.I.R. CABLE 
REALLY IS 


. . . the cable with a conduit sheath 


The lightness and strength of the aluminium 
sheath enables it to play the part of conduit 
in providing protection from mechanical 
damage and in reducing the meed for support- 
ing structures. But unlike conduit, J. & P. 
Aluminium Sheathed V.I.R. Cable 


@ requires no cutting and screwing 
of threads, 


@ eliminates the drawing-in of 
cable, 


@ completely avoids condensation 
troubles. 


J. & P. Aluminium Sheathed V.I.R. Wiring 
and Control Cables afford a neat and pleasing 
appearance with economy of space, and are 
being widely specified for B.E.A. and other 
generating stations, oil refineries, steel works 
and other major industrial projects. Full 
details are given in Publication CD 31 which 
will be sent to interested engineers on request. 
* 
British Patent Nos. 627815 & 627793 


JOHNSON & PHILLIPS LTD. 


CHARLTON - LONDON S.E.7 


ELECTRICAL ENGINEERS 
AND CABLE MAKERS SINCE 1875 
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PROTECTED 


AGAINST 


FIRE 





Stuart Street Power Station, Manchester, 
of the B.E.A. Miulsifyre equipment 
protects a 40,000 kVA _ transformer. 


MATHER & PLATT LIMITED 


PARK WORKS-MANCHESTER IO «+ PARK HOUSE.GREAT SMITH ST, LONDON SW! 








STURDY TRANSFORMERS 
live up to 


their name | 


NOW 


Sturdy Transformers MANUFACTURING 
are monufactured UP TO 


from 1kVA to 100kVA i 0 0 kVA 
for all industrial 
applications and our 


technical service is always at your dispesol. 


YOUR copy? 








ELECTRIC CO. LTD. 
JULIUS SAX & CO. LTD. BURNOPFIELD (Telephone 237) 


24 COMMERCE RD. BRENTFORD 
© jeshann ‘Min, sane NEWCASTLE UPON TYNE 


. at citer Sturdy 
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THE “SATCHWELL” 
TYPE V THERMOSTAT 
FOR ELECTRIC 
WATER HEATERS 
IS AN INSTRUMENT 
OF QUALITY 


THE RHEOSTATIC COMPANY LIMITED 
Telephone s L o U G MH Telegrams: 


SLOUGH 23311 (6 lines) RESISTANCE, SLOUGH 
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An Goz-aede guide to the design of Power 
and Sub-station AcXoey Leddallaliont 


Batteries for Switch Operating 


and Emergency duties 
\\ The ‘Safetylyte’ 


Trickle Charge System 








Trickle Charge System 
with Continuous Load 





*Safetylyte’ Trickle Charge System 
with Continuous Load 





Regulating Cells 
and Tapping Switches 


Constant Potentia! Battery 
Charging Rectifiers 


ee 


ae 


Switch Tripping Equipment 


Write for a copy of 
TUDOR Publication No. 100 


BATTERIES 


THE TUDOR ACCUMULATOR COMPANY LTD - 137 VICTORIA STREET - LONDON - SW1 - Tel.: Tate Gallery 0307 


T.14 
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a mpregnated 


Non- 














Draining cables 


will not bleed on vertical runs 


The special compound incorporated in these cables 
will not migrate. ven on steep gradients or vertical 
runs, at maximum permissible working temperatures, 
the paper insulation remains fully and uniformly 
impregnated. 

BICC Mass-Impregnated Non-Draining cables are 
safe, economical and particularly suited for installa- 
tion inside buildings and in mines. They are made 
exclusively by BICC to Patent No. 581,830, and can be 
supplied in all voltages up to 11 kV with any normal 
types of serving or armour. Sheaths may be of lead, 
lead-alloy or aluminium. 


Write for Publication No. 308 giving further details 








BRITISH INSULATED CALLENDERS CABLES LIMITED J 21, BLOOMSBURY STREET, LONDON, W.C.1 
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The Cable Makers’ Association sets the highest 
standards in the manufacture of all kinds of electric 
cables and safeguards the user by ensuring that these 
standards are observed. 


Whatever your needs, if you buy cables from a C.M.A. 


member, you can be certain that you are getting a 
product of proved and tested quality — cables which 
are made to the world’s highest standards. 


CABLE MAKERS ASSOCIATION 


$2-54 HIGH HOLBORN, LONDON, W.C.!i. TEL: HOLBORN 7633 
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MAKERS OF AC. ELECTRIC MOTORS FROM 0-125 TO 250 HP 


... the first name 
you think of .. . for 
electric motors .. . 


and control gear 


: yo 
ae 5 

, — =i 
AAS 

REX> a 


We 











HUDDERSFIE 


















































BUILT TO STAND 
THE TEST OF TIME 


Edinburgh 
Castle 


CERAMIC EMBEDDED AND 

METAL CLAD INDUSTRIAL 

AND DOMESTIC ELECTRIC 
HEATING ELEMENTS 


GEO. BRAY & CO. LTD. 


CESTER PLACE. LCE Gae 2. 


Tel. 20981 (8 lines) 


"Grams: “Bray Leeds 2” 
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PERFORATED 
METAL... 


for 
Covers and Panels 
on Electrical 
Machinery Equip- 
ment and Motors 








FOR CONTROL OF LIGHT, 

HEAT AND MOTION IN 

ITS MANY APPLICATIONS 
CONSULT 


RESISTANCES LTD. 


30,OXFORD RD. LONDON N.4. 


one ARCHWAY 2/55 
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nyin) Ayia 
BUT J RAS CONTINUES TO HOLD ITS PLACE 


. +. particularly the fine quality products of 
James Booth including :— 
Seamless Drawn Tubes 
Extruded Rods & Sections 
Rolled Sheet & Strip 
Formed Strip Sections 
Drawn Strip & Wire 
Large Forgings 


i i Scaatay See allel 
James 4005 “wy 


AND COMPANY LIMITED 
ARGYLE STREET WORKS - NECHELLS - BIRMINGHAM 7 + TELEPHONE: EAST 1/52! 
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SS 15 (Brown) 
SS 16 (White) 


PG 13 (Brown) 
PG 14 (White) 


3-AMP. SWITCH 
SOCKETS and 
PLUGS 


FLUSH AND SURFACE MOUNTING TYPES ow 
—BROWN OR WHITE : j 


SWITCH AND SOCKET. Silent A.C. switch with 
inlaid silver contacts for cool operation and long life. 
B.S. 1363 shuttered self-aligning socket contacts, 
integral with heavy terminals, each accommodating 
three 7/.029 cable. Non-track mouldings. 

FLUSH TYPE. (Brown-SS13. White-SS |4) Front plate 
3, in. square Rear assembly projects only 2 in. 
square and +t in. deep, leaving ample wiring room in 
B.S. boxes. 

SURFACE TYPE. (Brown-SS I5. White-SS 16) 3} in. 
27% in. x Ipin. Four knockouts, wood block not 
essential. Robust and pleasing design. 

PLUG. (Brown - P15, White-PG14) B.S. 1362 
Cartridge fuse (13 amp. as standard. 3 or 7 amp. 
available). Neat and durable. 


Literature and prices on request 


SWITCH OVER TO 


ASHLEY ACCESSORIES LIMITED 
Ulverston Lancashire 
Phone: Ulverston 3333 Grams: “Ashley Ulverston” 
MEMBERS OF THE “ASHLEY” GROUP 
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now make the most of COPPER 


with the help of the CDA... 


Copper is once again freely available for unrestricted 
use. The choice of the right grade or alloy—and its use 
in the right way—saves time, money and material. 
The C.D.A. exists to help you with expert advice on 
any of the varied uses of copper and with technical pub- 
lications, obtainable on application—all free of charge. 


COPPER DEVELOPMENT ASSOCIATION 


KENDALS HALL + RADLETT - HERTS - TEL: RADLETT 5616 
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BRUSH TRANSFORMERS 


1 Eight 150 and 250 kVA transformers on 


test. 


2 5,000 kVA transformer (Core & windings 
high voltage side) 3 phase, 50 cycles, 


132/66 /33 kV. 


3 Three 1,250 kVA transformers installed at 
@ poper mill in india, 3 phase, 50 cycles, 
13,200 [400 volts. 


4 25 kVA pole mounting transformer single 
phase, 50 cycles, 33,000/240 volts. 


When every high-voltage transformer 
made today conforms to fixed standards 


of construction and performance, why 


do so many engineers prefer those made 
by BRUSH? 

The answer is that British Standards and 
all other specifications are only a part of 
the story. BRUSH have their own special 


standards; rigid and exacting standards 
of design, workmanship, reliability and 
service after installation. 

The result: BRUSH transformers offer 
a double guarantee during their whole 
life—which (as the BRUSH service de- 
partment will tell you) can easily be 40 


years Or ™ore. 


Transformers by 


THE BRUSH ELECTRICAL ENGINEERING CO. LTD., LOUGHBOROUGH, ENGLAND 


Branches at:— Birmingham - Bristol - Cardiff - Glasgow - Leeds - 


London - Manchester - Newcastle - Sheffield 
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THE FINAL TESTING 


Like many others, this transformer manufactured by Ferranti Ltd., for 
the British Electricity Authority, uses ‘“‘Lobitol’’ transformer oil. One of 
the largest in Great Britain, it is rated at 100 MVA, is 3-phase, 132/33 kV 
star/delta connected, and provided with on-load tap changing gear on 
the 132 kV winding of the continuously rated reactor type. Two banks of 
air blast cooled radiators are fitted, and it has a self-cooled rating of 50%. 


LOBI TOL TRANSFORMER OIL FOR QUALITY AND SERVICE 


.LTD. =~ 


THAMES ROAD, CRAYFORD, KENT. 
ae lopnene Bexleyheath 2000 (5 lines) 


EN ROUTE FOR LEEDS 
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Yes! its another 


advance by SIEMENS 


, TEVS/KWH 225 TYPE 264 


TYPE 26A 
HOUSE SERVICE METER 


Je EXTENDED RANGE 
Xe RESTRICTED ERROR BAND 


%e LOW POWER LOSSES 


AAx 


i ee 60 revolutions 


of SIEMENS 


ee SLOW SPEED _ P*" 100 seconds, full load 


| revolution 
per 100 seconds !-60th load 


3% TEMPERATURE COMPENSATION 


APPROVED BY MINISTRY OF FUEL AND POWER 
AND IN COMPLIANCE WITH BC 37/1952 


ACCURACY CURVES 


TYPE 264A 
TYPE 26 


10 20 30 40 50 60 70 80 90 100% 
PERCENTAGE APPLIED LOAD IN VA AT UNITY PF 


ELECTRIC LAMPS AND SUPPLIES LIMITED. 3839 Upper Thames Street. London, £.C.4 
n. Edinburgh Glasgow leeds. Lescester, Liverpool, Manchester, Newcastie-on-Tyne, Nottingham, Preston, Shetheid 
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Heating water for industry 
is a responsible job 


— INSTALL &G.C WATER HEATERS 


FOR EFFICIENCY AND RELIABILITY 


600 GALS. 
s4 kW. 


Two 300 gal. 27 kW. 
G.E.C. Water Storage 
Heaters installed in an 
ablution block of a 
large engineering works. 











Whatever the quantity of hot water required, however complicated the 
system, you'll find G.E.C. has just the right equipment to solve the 
problem. Cleaner, economical and thoroughly reliable, G.E.C. Water 


Heaters are ideal for supplying hot water for process or ablution purposes. 


Consult G.E.C. on all your water heating problems. 


WUUMMIIIUIL 
WY; Uy Yi 
YW 
Y / 


INDUSTRIAL ELECTRIC WATER HEATERS 





GENERAL ELECTRIC CO. LTD., MAGNET HOUSE, KINGSWAY, LONDON W.C,2 
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Editorial 


COOKER CONFUSION 

IT was something of a surprise to find 
cooking selected for special censure at 
Friday’s E.P.E.A. dinner. Though there 
has been plenty of disputation about the 
relative merits of gas and electricity, and 


even solid fuel, for this service, there have” 


been few suggestions that electricity 
should abandon the load altogether. Yet 
this is what the Parliamentary Secretary 
to the Ministry of Fuel and Power seems 
to have in mind; he feels that the gas 
industry can do the job as well, and that 
they should be left to get on with it. Mr. 
Joynson-Hicks is no enemy of the elec- 
trical industry, and we can only imagine 
that his advisers have misinformed him 
about the facts of this subject. It is cook- 
ing, of course, that is responsible for the 
very real once-weekly peak problem that 


faces the gas boards, while looked at from 
the other viewpoint, it is the availability 
of moderately priced electric cookers that 
makes practicable the capital-saving town 
planning technique of one fuel service 


only per house. However, now that the 
industry is freed from the official gag, 
her representatives can answer sharply and 
promptly, though it is still rare for them 
to do so. On Friday Dame Caroline 
Haslett and Sir Joseph Hallsworth demon- 
strated this possibility energetically sweep- 
ing away any suggestion that the industry 
could accept restrictions on potential cus- 
tomers. Sir Joseph’s appeal to the poli- 
ticians to avoid imposing on the industry 
needless inhibitions and restrictions is 
worthy of the close consideration of Mr. 
Joynson-Hicks and his colleagues, whether 
they are considering cooking or any other 
domestic service. 


CLEARING THE AIR 

WITH the increasing use of pulverised fuel 
for firing power-station boilers, efficient 
extraction of dust from flue gases is be- 


coming of ever-greater importance. Yet, 
as Mr. McCabe pointed out in opening a 
recent discussion at the LE.E., it is sur- 
prising to find that so little is really known 
about the operation of electrostatic pre- 
cipitators. While this statement was not 
contradicted by other speakers, the sub- 
sequent contributions showed that sub- 
stantial advances in analysing the factors 
leading to improved precipitator perform- 
ance have been made in recent years. Not 
the least of these is the discovery of the 
reason for the discrimination, evident in 
most precipitators, between the carbon or 
carbon-coated particles and the ash par- 
ticles. While it has been known for some 
time that the efficiency of extraction of 
the former was somewhat lower than that 
of the latter, the mechanism by which this 
discrepancy arose had not been made 
clear. It appears however that the lower 
resistivity of the carbon particle allows the 
charge to leak off to the collecting elec- 
trode. The particle is then repelled into 
the gas stream, is re-entrained in the air- 
flow, picks up a charge again and the cycle 
recommences. With this knowledge, pre- 
cipitator manufacturers are now confident 
of producing an_ efficient solution. 
Although this is only one facet of the 
general problem of increasing precipitator 
efficiency, it illustrates the intensive work 
being undertaken by both manufacturers 
and users of precipitators in the electrical 
industry in the continuous effort to reduce 
atmospheric pollution. 


TONIC FOR RESEARCH 


GOVERNMENT activity in the research field 
touches every section of British industry. 
Either through their research stations or 
by grants made to co-operative research 
associations and to the Universities, the 
D.S.LR. is financing a considerable por- 
tion of the search for new knowledge 
being made in Britain today. There will 
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therefore be widespread satisfaction that 
the chairman of the Government's Advi- 
sory Council for Scientific and Industrial 
Research was able to announce last Friday 
that cuts in the post-war programme of 
expansion, imposed as an economy 
measure two years ago, are now to be 
restored. This is at least a step in the 
right direction, and it offers some ease- 
ment for the “steadily deepening con- 
cern” to which the Advisory Council, in 
its last report, confessed when reviewing 
the relation between our scientific needs 
and our scientific resources. But more 
than a mere return to former plans was 
announced. Financial planning of research 
projects is now to be permitted on a five- 
year basis. This long-sought change in 
policy, which will bring D.S.I.R. broadly 
into line with the University Grants Com- 
mittee, should greatly improve the flexi- 
bility of the Department’s planning, free- 
ing it from the restrictions and uncer- 
tainties of yearly estimates. 


BELOW THE SURFACE 


SINCE 1911, when the last major measure 
affecting safety in mines became law, the 
technical character of the mining industry 
has undergone many changes. In particu- 
lar, the use of electricity both above and 
below ground has extended enormously, 
and this has been accompanied by out- 
standing advances in its efficiency and 
safety. Now that a new Bill revising and 
consolidating existing safety legislation 
for mines is before the House of Com- 
mons, it is natural to look for some recog- 
nition of the progress made. Perhaps this 
is to be found in the elimination of clauses 
specifically forbidding the use of electri- 
city in certain circumstances. Now, the 
only specific provisions are for the making 
of regulations on all aspects of mine elec- 
trification. The inference here is clear: a 
new code of regulations governing the use 
of electricity in mines and, incidentally, in 
quarries is likely to be published reason- 
ably soon after the present Bill has 
become law. Its appearance will be timely, 
for the regulations which at present apply 
were drawn up as long ago as 1913. 
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CANADIAN MOTORS 


CANADIAN manufacturers of electric motors 
are making great play with new standards 
which they are introducing to permit the 
marketing of machines with frame sizes 
well below those at present in use. The 
new machines are to make full use of 
recent advances in insulation technique, 
and in some cases the size reduction is put 
at one-half of existing dimensions. So 
sharp an advance in compactness is made 
possible because strict adherence to 
industry-wide standards has hitherto pre- 
vented individual manufacturers from 
gradually incorporating improvements in 
technique. There is, however, more of 
interest in the change than the emphasis 
it lends to the brake on technical progress 
inseparable from standardisation. The 
promised standard motors are seen by 
Canadian firms as an answer to the grow- 
ing competition being offered by British 
and other European firms in the Canadian 
market. Prices seem unlikely to alter at 
first, according to Canadian Press reports, 
the selling line adopted being better 
quality and less space requirements. 
There should be little in these claims to 
cause serious worry to British exporters, 
who can more readily modify designs than 
the Canadian manufacturers, but a close 
watch on price is obviously desirable, as 
the reduction in size clearly signals the 
possibility of future reductions. 


STANDBY COMPUTORS 


so many claims are justly made for elec- 
tronic digital computors that it is a note- 
worthy occasion when they are cast in the 
humble role of a “not outstandingly 
original, but tireless” member of a calcu- 
lating team. This is Sir Richard South- 
well’s choice, in so far as the computation 
of field problems by relaxation methods 
is concerned. It is another reminder that 
in the one-off design problem, even if it is 
of considerable complexity, 
the digital computor may 
prove less speedy than the 
craftsmanship of the skilled 
human mathematician. 


ts 
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Short Circuit Ratio 


of Synchronous Machines 
—A LOGICAL APPROACH 


1953 


By J. H. WALKER‘, M.Sc., Ph.D., M.LE.E., A.M.I.Mech.E. 


HE increasing exploitation of electrical 

power during the last two decades has led 
to a phenomenal increase in the size and 
numbers of alternators. This rapid expansion 
has been paralleled by striking improvements 
in the materials, and design and manufacturing 
techniques, which can be used for these mach- 
ines. Unfortunately the full benefit of the 
design improvements, in the form of better and 
simpler operation, lower first costs and higher 
efficiencies, cannot always be passed on to the 
customer, because the manufacturer is fre- 
quently required to comply with a specification 
which has not been brought into line with the 
best modern practice. 

An important case of this divergence between 
modern and accepted practice arises in the 
specification of the short-circuit ratio of an 
alternator intended for operation in a large 
power station. 

The consultant in such a case will often 
specify a value for this ratio based on that 
which has been satisfactory in a more-or-less 
similar existing station. Now the short-circuit 
ratio is one of the fundamental constants of an 
alternator and the choice of a value which is too 
high may lead to an unnecessary increase in the 
cost of the alternator, whilst a value which is 
too low may introduce difficulties in operation. 

In order to provide a clear picture of the 
factors influencing the choice of short circuit 
ratio, this article reviews the simple theory of 
alternators, which in its general form includes 
synchronous motors and condensers. It then 
shows how, by the development from this 
theory of simple diagrams, a correct choice of 
short-circuit ratio can be made and, further, 
how this choice can reflect favourably on the 
cost and performance of synchronous machines. 


Assumptions 

In order to determine in a simple and prac- 
tical manner the relationship between e.gz., 
armature current, field current, power factor 


"® Senior Engineer—Alternator Design, The British 
Thomson-Houston Co., Lid., Rugby. 


PART 1 


and pole angle, it is necessary to make certain 

assumptions :— 

(a) All load changes take place under steady- 
state conditions. 

(6) In all cases the machine is operating in 
parallel with a large capacity system, i.e., it 
is connected to a so-called “‘infinite’’ bus- 
bar whose voltage is unaffected by load 
changes in the machine in question. 

(c) Magnetic saturation can be neglected. 

With these assumptions it has been common 
practice in the past for the sake of simplicity 
to use the conventional circle diagram; this, 
however, is strictly applicable only to the 
cylindrical rotor alternator, i.e., turbo-alter- 
nator, and can, under certain circumstances, 
involve substantial errors if applied to the 
salient pole machine. It is not difficult to show, 
however, that the slightly complicated vector 
diagram of the salient pole alternator can be 
reduced to the simple form which is shown in 

Fig. 1, which is little more complicated than 

that for the cylindrical rotor machine. 


Alternator Power Diagram 

With a fixed terminal voltage it is obviously 
possible to determine from Fig. | the kW and 
kVAr loading of an alternator for a given arma- 
ture current and power factor. As an example 
Fig. 2 shows the variation of field current and 
load angle for varying power factors, the 
armature current being maintained constant. 
A constant armature current simply requires 
the locus of the extremity of the current vector 
I to move on a semicircle with its centre at O. 
The field current is given as in Fig. | by the 
intercepts of the two semicircles on the rays 
drawn from C to the extremities of the current 
vectors. Since power-factor angles are measured 
from the ordinate Oy as zero, projections of the 
current vectors on the vertical axis represent 
kW and similar projections-on the horizontal 
axis represent kVAr. A _ counter-clockwise 
rotation of vectors is assumed in all these 
diagrams to be positive, and negative values of 

correspond to lagging power factors and 
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Fig. 1. Simplified two-axis vector diagram for a 

salient pole alternator Xy= 1:1 p.u., Xg=0°7 p.u., 
power factor, 0°9 lagging 


positive values to leading ones. It then follows 
that in Fig. 2 projections of current vectors 
falling on the horizontal axis to the right of Oy 
represent lagging k VAr, and to the left leading 
kVAr. This figure is thus an elementary form 
of power chart. 

An alternator connected to a large power 
system may be subjected to substantial output 
variations, and under these conditions it is 
useful to the power engineer to have a diagram 
showing, for a given initial steady-state con- 
dition (e.g., rated load), the variation of arma- 
ture current and power factor caused by output 
variations with constant field current. An 
elementary form of such a diagram 
is shown in Fig. 3, and in this the 
locus of the armature vector is 
determined by drawing a number of 


Power | factor 
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of the semicircle a length representing Ih/Xq; 
this construction is an extension of that given 
in Fig. 2. 

The resulting smooth curve drawn through 
the extremities of these rays is called the 
“limagon of Pascal,” although in Fig. 3 it 
appears to be a semicircle. 


Generalised Power Diagram 


In the diagrams so far considered, power- 
factor angle m has been restricted to the range 
+ 90°, i.e., they have covered the operation of 
synchronous salient-pole machines as generators 
operating from zero lagging to zero leading 
power factor. It is obvious that by extending 
the diagram of Fig. 3 to cover the full range of 
@, i.e., 0-360°, it will also give the performance 
of the machine as a synchronous motor operat- 
ing from zero leading to zero lagging power 
factor. This has been done in Fig. 4, and in 
addition the limagons (armature-current loci) 
corresponding to various fractions of full-load 
field current have been included. 

In Figs 2 and 3, it can be seen that as the 
power-factor angle g varies from —90° to 
+ 90°, the kW output rises to a maximum and 
then falls again. Similar considerations apply 
in Fig. 4 to operation either as a generator or 
a motor. 
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Fig. 3. Vector diagram for 
salient pole alternator: con- 
stant rated field current [{I; 
with varying armature cur- 
rent | and power factor. 
Xg=11 pwu., Xg=O7 
p.u., rated p.f.=0°9 
lagging 
-50 











operation. In general when an 

alternator is operating on full 

load any small fortuitous in- 

crease in the torque of the 

prime mover is followed by a corresponding in- 
crease in the kW output of the alternator which 
restores the rotor—more or less—to its original 
pole angle. However, if the alternator is 
initially operating at its maximum kW output 
point, the small fortuitous increase in the torque 
of the prime mover is followed by a decrease in 
the output of the alternator. The prime mover 
will thus continue to increase the pole angle, 
until finally the speed of the alternator rises 
above synchronism and the unit falls out of 
step. The corresponding condition in a syn- 
chronous motor may occur for example in a 
rolling-mill drive. If the motor is running on 
a fixed field excitation, the introduction of a 
piece of material which is either too thick or 
not hot enough may lead to an increase in the 
kW output which exceeds the maximum out- 
put for that particular field excitation and the 
motor will immediately drop out of syn- 
chronism. 





It is thus important 
that a power diagram 
should indicate for the 
various possible operat- 

ing conditions the maximum output points at 
vafious values of field current. As can be 
clearly seen from Fig. 4 these points are the 
maximum and minimum ordinates of the 
limagons, and the two smooth curves joining 
these points indicate the limits of stable opera- 
tion; the dotted portions of the limacons thus 
indicate the unstable region of the diagram. 

These stability limits start from the inter- 
section of the perpendicular at E/X, with the 
horizontal axis and decrease asymptotical'y 
towards the perpendicular at E/X,. This per- 
pendicular is, of course, the theoretical stability 
limit of the cylindrical-rotor machine in which 
the loci of the extremities of the armature- 
current vectors are circles with centres at O. 
It can thus be seen that when a salient-pole 
alternator is operating at about rated output 
and power factor, the maximum output given 
by the two axis theory is slightly greater than 
that given by cylindrical rotor theory. How- 





Xa = synchronous reactance (direct axis) 
Xq = synchronous reactance (quadrature axis) 
I, = full-load field current 


frequency. 





SYMBOLS AND DEFINITIONS 


Short-circuit ratio: the ratio of field current for rated open-circuit armature voltage and frequency 
to field current for rated armature current on sustained symmetrical short-circuit at rated 


Direct axis synchronous reactance: the ratio of the fundamental component of reactive armature 
voltage, due to the fundamental direct-axis component of armature current, to this component 
of current under balanced steady state conditions at rated frequency. 

Quadrature axis synchronous reactance: as for direct axis, but dependent on the fundamental 
quadrature axis component of armature current. Unless otherwise specified, both synchronous 
reactances have values corresponding to rated armature current. 


I = armature current 6 = pole angle 
Eo = internal e.m.f. cos ¢ = p.f. of load 
E = terminal e.m.f. 

















kW (input) 


ever, if the machine is operating at a low 
leading power factor, e.g., charging a long 
transmission line during periods ef light load 
the two axis theory shows that under these 
conditions the machine has a much higher 
maximum output than is given by cylindrical- 
rotor theory. This increased output, however, 
can in general be obtained only by operating 
with reversed field current in the rotor winding, 
the maximum value being obtained in the 
stable region of the diagram at the abscissa 
corresponding to E/Xq, i.e., at zero leading 
power factor. The armature current and thus 
the output at this point are represented by 
E/Xg, and the required negative field current, 
E(1/Xq — 1/Xg), corresponds to the diameter 
of the circle between the ordinates at E/X, and 


E/Xq. 


Alternator Power Chart 


The form of power diagram shown in Fig. 4 
is not suitable for practical application by 
power-system engineers, since it does not indi- 
cate, for example, the limitations imposed on 
the armature field currents by the permissible 
temperature rises of the windings. 

A practical power chart for cylindrical-rotor 
alternators has already been proposed and the 
chart for salient-pole machines in Fig. 5 
follows similar lines. 

Since it would be inadvisable to operate an 
alternator close to the theoretical stability 
limit, the latter is replaced by a practical 


+ kW (Output) 
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Fig. 4. Armature current loci for fixed field 

currents. X,=1°1 p.u., Xg=0°7, rated 

p.f.=0°7 lagging. Dotted lines show the 
unstable regions 


stability limit. In the diagram, 
the curve is arbitrarily reduced by 
a constant kW value correspond- 
ing to (for example) 10°% of the 
rating of the machine, so that at 
any load on the practical stability 
limit curve such as 0-2 or 0-7 kW 
per unit the kW-load can be in- 
creased to 0:2 + 0-1 0-3 kW 
per unit or 0-7 + 0-1 =0-8 kW 
per unit before reaching the theor- 
etical stability limit. 

Large alternators are usually 
supplied with main and pilot ex- 
citers with no provision for sup- 
plying negative current to the 
rotor field. In addition the main 
exciter is often, for simplicity, not 
fitted with a bias field to over- 
come residual effects. Under 
these conditions the excitation 

system is not capable of reducing the alternator- 
field voltage (and current) to zero, and it is 
usual here to limit the minimum field voltage 
to 5% of that required on rated load. This 
limit is shown as the segment on the left-hand 
side of the diagram. 

It is of interest to note that, if for simplicity 
the power chart of this particular machine had 
been based on cylindrical-rotor theory, the 
capacity of the machine in the region of leading 
power would have been as shown by the dotted 
stability line and thus considerably less than 
that given by the appropriate theory. 

This form of chart can be of considerable 
assistance to the power-system engineer in 
determining the capabilities of machines under 
varying conditions of kW loading and power 
factors; it is, however, not in a form which can 
be readily interpreted by the engineer respons- 
ible for the actual operation of the alternators 
in a station. The diagram of Fig. 5 may be 
modified to the form shown in Fig. 6 which is 
suitable for use by the station engineer. This 
gives a simple closed curve within which the 
loading of the alternator must be confined under 
all steady-state conditions of running. 

At present a station engineer has in front of 
him a voltmeter (terminal voltage), two 
ammeters (armature current and field current), 
a wattmeter, a VAr-meter and a power-factor 
meter. These instruments may or may not be 
marked to indicate values corresponding to 
limitations relative to heating of the alternator 
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windings, etc., and in either case it is far from 
common practice, nor is it easy, for the oper- 
ator to relate the readings on these instruments 
to the values given on a simple power chart 
such as that shown in Fig. 6. This difficulty 
can be overcome by using a power chart of the 
form shown in Fig. 6 as the dial of a combined 
watt- and VAr-meter. This so-called * vector- 
meter” with the power chart of Fig. 6 as dial 
is shown in Fig. 7. In this meter the horizontal 
pointer indicates kW loading on the alternator 
and, of course, moves vertically, whilst the 
vertical pointer moves horizontally and indi- 
cates kVAr leading or lagging. The intersection 
of the two pointers thus indicates the kW and 
kVAr loading of the machine, together with 
the armature current, field current and, indirect- 
ly, the power factor. 

If the excitation and voltage-regulating 
systems are fitted with some form of reactive- 
power limiter which follows very approximately 
the contour of the left-hand side of the chart, 
the instruments merely inform the operator of 
the loading of the machine, and furthermore 
this limiting device does not permit transient 
overloads. However, no such limiting device 
is required when the vector meter and chart 
are provided since they enable the operator to 
see at a glance what action is required to 
avoid instability. This meter arrangement thus 
eliminates the six meters mentioned above and 
at the same time gives the operator a clear and 
precise picture of the extent to which the set is 
operating within its desighed limits. 


1037 


This can be illustrated by the operation of an 
alternator in a station whose total output is a 
relatively small fraction of that of the system 
to which it is connected. In such a station the 
terminal voltage is normally maintained con- 
stant by the system, and the alternator voltage 


‘ regulator will only operate during large load 


changes. 

A machine in such a station and with a chart 
similar to that of Fig. 7 may, during the night, 
be operating at 0-1 kW and 0-6 kVAr (lead p.u.) 
with a field current of 0-2 amp. In the morning 
there may be a request to increase the active 
power quickly to 0-8 kW, and if the turbine 
governor is set up to give this power the 
apparent-power change will proceed along the 
0-2 amp field-current curve leading to the 
alternator falling out of step. However, if the 
operator has the vector meter and chart in 
front of him, he can see at a glance that before 
such an active-power increase takes place he 
must increase the field current to, say, 0-6 so 
that the subsequent active-power increase will 
still be within the stable range of operation of 
the alternator. 


Determining Value of 
Synchronous Reactance 


It has been common practice in the past for 
purchasers of large generators to specify, inter 
alia, the value of short-circuit ratio and thus 
the value of its approximate inverse (the syn- 
chronous reactance) that they consider appro- 


Fig. 5. Power chart for salient-pole alternator connected to constant voltage system. Xqg=1'1 p.u., 
Xq=0°7 p.u., rated p.f.=0°9 lagging 
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priate. A common value of the short-circuit by the condition that E/X, must be slightly 
ratio for hydro-electric generators operating at greater than 1-0; thus here it is X, which must 
0:85-0:90 power factor has been 1-0, corres- be slightly less than 1-0 and not Xj, as in the 
ponding to a value of synchronous reactance _ previous case. 
of about 1-1 per unit. It would appear that the Apart from the slight increase in cost of the 
choice has been determined to a large extent by excitation system, this alternative could be 
the successful operation of machines similar . provided at about 12% lower cost than that 
in size and operating conditions. Itiscommon for I(a), since a value of X, of 1-0 would give 
knowledge that in Great Britain many large a value of Xq of about 1:6, compared to X, 
steam-turbine-driven sets operate with short- 1-0 for the conditions of I(a). 
circuit ratios as low as 0-5, admittedly under A further point to be considered here is that 
loading conditions which usually differ from a value of Xg, which gives stable operation at 
those of a hydro-electric unit and with a_ rated output and zero leading power factor 
different type of alternator. Here again the with negative field current, may not give stable 
choice of ratio seems to have been determined operation at the same rating but at, say, 0-2 
by past successful operation. leading power factor. This is due to the 
It would thus appear that there is now aneed concavity of the stability limit curve as shown 
to put the choice of short-circuit ratio and thus for example in Fig. 4. 
of Xq on a firmer basis, and the analysis given 2. Operation at or near Rated Power Factor. 
here enables this to be done. There are two —The location of a power station near to the 
main considerations which determine the main load centre usually obviates the necessity 
correct choice of the value of Xq for a salient- of the generator supplying leading kVAr to the 
pole alternator. system, and it is in these cases that there has 
1. Loading at Zero Leading Power Factor.— been the greatest lack of clarity concerning 
Hydro-electric generators are frequently the correct choice of the value of X4, with 
required to excite long transmission lines during excessive reliance on past experience. 
periods of light load. Particularly during the A consideration of Fig. 4 suggests two 
early stages of the development of a hydro- possible methods of determining the most 
electric system, this condition sometimes suitable value of Xq. 
involves the generators supplying the full rated 2(a). Stability at Rated Load and Power 
power at zero leading power-factor. As can Factor.—With this condition the alternator 
be seen from Fig. 4, the correct value of can be designed to be stable (with a suitable 
synchronous reactance for this condition margin) at rated load and power factor only; 
depends on the system of excitation used. the machine would, of course, operate stably 
l(a). Excitation System Capable of Supplying from the rated power factor to zero lagging 
Positive Excitation Only.—In this case, the power factor, though with reduced output, in 
value of Xq must be slightly less than 1:0 per order not to exceed constant full-load field 
unit to enable the machine to carry the rated current. Under these conditions the syn- 
Output at the rated voltage E. This can be chronous reactance could have the values 
seen from Fig. 4, which shows that for this shown in Table 1. 
condition E/Xq must be greater than 1:0. 2(b). Stability at No Load.—Consider the 
1(b). Excitation System Capable of Supplying condition in a large power station with an 
Positive or Negative Field Currents.—In this alternator connected to the busbars but not 
case, for rated output at zero power factor supplying load. If now conditions require the 
(leading), the safe operating limit is determined kW load of the alternator to be rapidly 


TABLE I: SHort Circurr RATIOS POR ALTERNATIVE STABILITY CRITERIA 





Output at rated 
Rated Short- volts 
power Xd OSS SESE Lee 
factor (per unit) ratio Zero p.f. | Zero p.f. 
(lagging) (lead) (lag) 


Stability criterion 


kVA kVA 

(per unit) | (per unit) 
0-35 } 90 

0-40 |; 080 
4 0-60 





Stable from full load to zero lagging power factor only 














Stable from no load to full active power output ice , . . } r 0-75 


0-30 
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. * 7] a . 4° 
Leading ~ Lagging 
VAR 
Fig. 6. Simplified power chart 
Fig. 7. Vectormeter type of power chart —> 


increased to full load, then if for any reason the 
voltage regulator is under hand control or, 
owing to an absence of terminal-voltage change 
does not operate, and the field current is thus 
not increased, the machine may fail out of step 
if the value of synchronous reactance is too 
high. Suitable maximum values of X,, 
together with the corresponding short-circuit 
ratios to avoid this condition, are given in 
Table 1. It may be a coincidence, but it is 
nevertheless interesting to note that the values 
thus obtained are those which many customers 
specify or manufacturers recommend for large 
alternators to satisfy average operating con- 
ditions; i.e. those not requiring large amounts 
of kVA at low leading power factors. 

The values of Xqg and short-circuit ratio given 
in Table 1 are only to be regarded as examples 
of the manner in which these machine quan- 
tities may be specified. These quantities could 
if required be specified, for example, to ensure 
that the machine operated stably on rated 
output from rated power factor, say 0°8 lag- 
ging, to 0-5 leading power factor; this con- 
dition would require a value of Xq differing 
from either of those given in Table 1. 

The importance of selecting the correct value 
of Xq for a given set of conditions must be 
emphasised. On the one hand, the cost of an 
alternator will, in general, vary inversely with 
about the fourth root of the synchronous 
reactance, so that a decrease of Xq from 200% 
to 100% (i.e. doubling the short-circuit ratio) 
will increase the cost by about 20%. On the 
other hand, for a given rated load and power 
factor, the value of X,q exactly defines the 
stability limit of the machine under steady- 
state conditions. 

It therefore follows that it is preferable for a 
customer to specify in detail only the operating 
conditions and not the synchronous reactance 
or the short-circuit ratio of an alternator. 

















The choice of the best values for these con- 
stants should be left to the design engineer. 


In preparing this article the author has made 
use of some of the information and diagrams in 
his paper entitled “Operating Characteristics 
of Salient-pole Machines,” which was pub- 
lished as Paper No. 1411 in the Proceedings of 
the Institution of Electrical Engineers, Part II. 


(To be concluded) 





Ship Canal Cables 


OLYTHENE insulated cable manufac- 

tured by the Telegraph Construction 
and Maintenance Co. Ltd. has been used to 
provide a new interconnection between sub- 
stations of the Manchester Ship Canal Co. 
The cable is an 11 kV 0°10 sq. in. 3-core 
screened design, Polythene insulated wire 
armoured and served. Because of the water- 
impervious nature of the Polythene, the pro- 
vision of a lead or other metallic sheath is 
unnecessary. 


About 360 yards of cable were installed in 
three lengths, the route entailing a drop 
down 7 ft deep shafts to a low-level subway 
under the canal. Installation was by the 
Merseyside and N. Wales E.B. 
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Our readers’ views... 


Lightning Frequency Distribution 
WITH reference to the article on Lightning 
Protection by Mr. D. F. Oakeshott, Part I of 
which appeared in your issue of November 
19, may I draw your attention to the fact that 
the curve in Fig. 4 which shows the frequency 
distribution of lightning strokes of various 
amplitudes may be represented as a straight 
line by being drawn on logarithmic-proba- 
bility graph paper. 


NORWICH 


H. E.. Green 


Opportunity In Canada 


BRITISH trained engineers should be 
warned to examine carefully facts about the 
shortage of engineers in Canada. Your 
November 12 issue, under the heading 
“Canada Needs More Trained Engineers”, 
reports that the main theme of His Excellency 
the High Commissioner for Canada at the 
recent B.T.H. O.A. dinner was “the shortage 
of available engineers”. Although there may 
be a shortage in a number of specialised 
fields, I would claim, quite categorically, that 
there is no general shortage of trained en- 
gineers in this country. 

The “shortage of engineers” referred to by 
His Excellency is, in fact, a shortage of men 
to fill the positions offered by industry to en- 
gineering graduates. These are largely posi- 
tions which in U.K. would be filled by tech- 
nicians. Except that at the moment there is, 
in many fields, no demand even now for new 
graduates, it is generally true that recent 
graduates can obtain employment where con- 
ditions of work may be pleasant and re- 
muneration satisfactory—but they will not be 
doing engineering. Engineers with any ex- 
perience find it difficult to obtain satisfactory 
positions here unless they are in one of the 
few specialised fields. The policy of using 
engineers as technicians results in compara- 
tively large staffs of engineers, and with the 
natural tendency to fill engineering positions 
from present staff, it is difficult for a trained 
engineer to enter an existing organisation. 

These remarks apply to all three main 
branches of the profession, but for those 
engineers who are prepared to endure the 
professional frustration of withering and 
wasting at semi-technical or clerical work, 
there are compensatory material pleasures 


and comforts of life; and there is, of course, 
always the possibility that one may be able 
to ferret out one of the much-vaunted 


opportunities. 
A. Jackson 
MONTREAL, CANADA B.Sc.(Eng.), A.M.1.E.E. 


- * > 


“How To Do It’’ 


IN your issue of November 19, “Megohm” 
in his article “How Not To Do It” asks if 
some of the readers of Electrical Times would 
care to make suggestions as to how to correct 
bad workmanship in a specific instance. | 
would suggest, bearing in mind what 
Megohm wrote, that the method to correct 
this would be as follows:— (1) Switch off 
supply. (2) Disconnect 3/:029 cable from 
30-amp control unit. (3) Drill hole in casing 
of 30-amp control unit and fit } in. iron-to- 
lead adaptor, complete with locknuts and 
brass bush if needed. (4) Fit 250 V 15-amp 
2-way ironclad fused cutout, complete with 
iron-to-lead adaptors, in position on the wall, 
as close to the 30-amp control unit as pos- 
sible. (5) Run twin lead-covered cable 
(7/:036) from the 30-amp control unit to the 
fused cutout. (6) Connect the existing 3 /-029 
twin lead-covered cable to the fuséd cut- 
out and the 7/:036 section between the fused 
cutout and the control unit. (7) Fit 10-amp 
fusewire to the fuse links. (8) Check earthing 
and test. (9) As the 3/:029 cable has now 
fuse protection, (10) check 13-amp switch 
socket and make sure the “line” is on the 
switched side. (11) Check toaster and insulate 
metal frame from element where needed. 

The material required for lead-covered 
cable would consist of :—one 250 V, 15-amp 
2-way ironclad fused cutout; three } in. iron- 
to-lead adaptors; three (?) } in. conduit lock- 
nuts; one } in. female brass bush, and 7/-036 
twin lead-covered cable (as required). If 
conduit were to be used—and for preference 
a short piece of conduit would be introduced 
between the 30-amp control unit and the 
fused cutout, the materials list would be: — 
one 250 V, 15-amp, 2-way ironclad fused cut- 
out; one } in. iron-to-lead adaptor; two } in. 
conduit locknuts; one } in. male brass bush: 
one } in. screwed connector: 7/°036 v.r.i. 
black and red cable, and } in. conduit. 


James C. Cullen 


REDHILL, SURREY 
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Protecting M.V. 
Overhead Lines 


Against 


Lightning 


PART THREE 


By D. F. OAKESHOTT, B.Sc., A.M.LE.E. 
(Concluded from page 994) 


[Ast week the second part of this article 
discussed methods of minimising the 
effect of lightning on different types of over- 
head line operating at medium voltages. 
Reference was made to diverse protective 
measures, emphasising the value of the 
duplex rod gap and the arrester. This con- 
cluding part carries the consideration of pro- 
tective equipment a stage further before 
discussing the co-ordination of insulation 
levels to ensure that maximum continuity of 
supply is maintained. 


Auto-Reclosing Switching 


It has been shown’. ** that 80 to 90% of 
all faults are not associated with permanent 
damage of major insulation. In fact they will 
consist only of air-breakdowns, such as insu- 
lator flashover, or interphase conductor 
flashover due to swinging. From this it fol- 
lows that supply may be resumed as soon as 
the arc-current has been interrupted. If this 
is done automatically, in a time short enough 
to permit the continuous operation of rotating 
machinery, virtual complete continuity of 
supply will be achieved. 

High-speed auto-reclosing switchgear is 
being increasingly employed in the U.S.A. 
and Sweden for this purpose with consider- 
able success. The mechanism is arranged to 
close up within approximately 0:2 to 0°5 sec. 
of clearing the fault and, if fault current again 





Fig. 15.—Depicted in the heading illustration is a 
rural pattern, two-shot, repeater, drop expulsion 
fuse-switch for operation up to 15 kV 

(Line Equipment Ltd.) 


flows, to open and then reclose after a longer 
dead interval. If the fault persists the opera- 
tion may be repeated once or twice before 
final opening. In this way flashover is dealt 
with in the first operation and bird-trouble, 
or tike faults in subsequent operations. Use 
of repeated operations may increase the suc- 
cessful reclosures to 95%'° of all faults, 

The time taken for de-ionisation after an 
arc is cleared varies between one and two 
tenths of a second". * depending largely on 
the arc-current; this determines the minimum 
dead interval before reclosing. The maximum 
interval must be set according to the 
characteristics associated with the network. 
On an interconnector line very short times 
only would be permissible so that networks do 
not fall out of synchronism. On a radial net- 
work, longer times up to 05 and even 1 
second can be tolerated before motors, for 
example, will be slowed down sufficiently to 
be affected. This does not apply to heavily- 
loaded synchronous motors, which will drop 
out of synchronism in 0°3 sec or so, and must 
therefore be fitted with rapid-acting protec- 
tion to avoid damage. A difficulty in connec- 
tion with motor loads is the possibility of their 
giving rise to considerable power in-feed to 
the fault which delays arc-extinction. 

The use of this type of circuit-breaking 
technique in conjunction with the co-ordinat- 
ing gap constitutes a valuable form of light- 
ning protection. It overcomes one of the main 
disadvantages of the gap, which is that its 
operation constitutes an earth fault, causing 
tripping of the line. 

There is very little, if any, high speed 





Fig. 16.—This illuse 
tration shows an L.E.L, 
single-shot repeater 
fuse of angle bracket 
pattern 


reclosing gear in this country at present. Auto- 
reclosing with a relatively long dead-interval 
of the order of half a minute, is gaining in- 
creasing use, particularly on 11 kV networks. 
With this system, two or three closures are 
made in the event of fault persistence before 
final switching out. A useful refinement is 
the sustained-fault lockout device which pre- 
vents a second breaker closure if a tripout 
occurs less than a few seconds after the first 
closure. This discriminates between per- 
sistent and non-persistent faults and obviates 
excessive and possibly damaging arcing or 
energy-dissipation through the fault. 

Repeater fuses are also finding some ap- 
plication at 11 kV. In these the reclosing idea 
has been extended to fuse-installations where- 
by a new fuse is automatically connected ap- 
proximately 1 second after the first fuse 
blows. In typical equipment of this sort 
(Figs. 15, 16), the dead interval may be 
increased by auxiliary mechanism up to 
60 seconds, whilst up to three fuses may be 
used in turn. 


Petersen-Coil Earthing 

As was stated earlier quite a large propor- 
tion (of the order of 40%) of the 33 kV anda 
rather smaller portion of the 22 and 11 kV 
systems employ Petersen-coil earthing. This 
method of earthing is suitable for the medium 
voltage systems owing to relatively high fault 
rates due not only to lightning but also to 
other non-persistent causes of short-circuit- 
ing of one phase to earth. As a consequence 
of the comparatively small clearances used 
at these voltages, trouble is experienced with 
such things as birds, wind-borne straw, or 
twigs, bridging for example, the insulation 
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between earthed crossarm and conductor. 

The insulation of the transformer neutral 
is, moreover, in general a more economic 
proposition at these voltages than at very high 
voltages. Line insulation must be increased 
to be capable of withstanding the full phase 
voltage to earth. 


Coil Action 


The action of the coil is to permit the 
earthing of one phase without the passage 
of fault-current, which is eliminated by the 
balancing of two anti-phase current com- 
ponents. One of these comes from the 
faulted phase (inductive through the coil) and 
the other from the two sound phases 
(capacitive from the line-capacitance). Thus 
on a phase-to-earth fault the network con- 
tinues to work perfectly normally, with no 
loss of supply and in cases such as those cited 
above, the cause of the fault usually dis- 
appears quite rapidly. With faults involving 
mere than one phase, of course, the coil is 
inoperative and only if the conditions on the 
line or network are known to be such that 
this type of fault is relatively infrequent 
should the coil be used. 

The inductance of the coil is determined by 
the total line charging current, and care has 
to be taken to ensure that resonance does not 
occur, which means a certain amount of 
“detuning” is necessary. For 33 kV lines 
figures of 0:2 amp/circuit mile of overhead 
line and 8 amp/mile of underground cable, 
have been given by Forrest’ for the coil cur- 


Fig. 17.—Time-lag curves of common types of 
protective devices showing the variation of operating 
time with surge voltage 
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rent rating from experience on the British 
33 kV Grid system. These are borne out by 
American practice." 

On a few systems the coil is continuously 
rated whilst on others it is provided with a 
shorting device which is brought into opera- 
tion automatically if the fault persists longer 
than a few seconds, thus enabling the normal 
overload devices to operate and trip out the 
line. In some cases the “shorting” may take 
the form of a resistance shunting the coil 
to avoid trouble due to transients. 


Fig. 18.—Here is seen the 

contact arrangement of 

long dead-interval (25 

secs) auto-reclose o.c.b. 

(Switchgear and Equip- 
ment, Ltd.) 








The efficacy of the coil in eliminating faults 
can only be obtained reliably from direct 
comparison of a system's performance with 
and without it installed. It is estimated’ that 
very approximately 50% of lightning faults 
are suppressed on those 33 kV lines in Britain 
where it is used. This is rather a low propor- 
tion compared with results in general ob- 
tained elsewhere. In the U.S.A. for example, 
up to 90% suppression has been claimed for 
many systems of comparable voltage. 

The line of all-insulated construction merits 
some attention although there is not as yet a 
great deal of it in use in this country. In this 
form of construction, maximum advantage 
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is taken of the insulating properties of the 
mechanical means of support and separation 
of the phase conductors—the wood pole and 
crossarm—by eliminating the earth wire and 
earthed metal fittings. Thus with lines of 
quite low voltage, it is economically possible 
to obtain a substantial increase in the surge 
strength from phase to earth. Its value may 
be judged from the fact that the minimum 
surge-flashover of wood (wet) is in the region 
of 50 kV per foot. An incidental advantage is 
the relief from single-phase-to-earth faults 
caused by birds and similar interferences, 

This can only be brought about at the price 
of abandoning all forms of screening or 
mitigation of the potentials induced by 
nearby strokes. Surges of relatively high 
amplitudes can be therefore impressed on the 
system. On the other hand, where the at- 
tainment of a low earth resistance is difficult 
or impossible all-insulated construction pro- 
vides one solution of the problem. 

Clearly such a scheme places the greatest 
possible onus on protective devices at sub- 
stations and transformer installations, and 
lightning arresters are an integral part of the 
system. Nota great deal is known about the 
lightning performance of this type of line in 
this country, but the indications are that the 
lightning fault rate, though no lower than 
usual, is quite acceptable. 


Lightning Performance Factors 


The lightning performance of an overhead 
line is clearly affected not only by the many 
factors dealt with hitherto but also, basically, 
by the surge-strength of the line insulation 
employed. This insulation will normally be, 
for obvious economic reasons, the minimum 
capable of withstanding without flashover the 
severest weather conditions likely to be en- 
countered on the line in question (fog, salt 
spray, industrial pollution and a combination 
of these) whilst energised at the highest power 
frequency voltage likely to occur for any ap- 
preciable period. As it is not economically 
possible to insulate a line so that it will run 
under the most severe conditions, there are 
rare occasions when heavy misting or salt 
deposition cause frequent flashovers and line 
tripping over a period of many hours. 

To deal with bad conditions insulation, or at 
least conventional insulation, having a dry 
flashover value at least seven or eight times the 
normal line voltage must be used. Usually 
the value is nearer ten times, so much is its 
efficiency reduced under severe conditions. 
The surge flashover voltage on the other hand, 
though not independent of weather condi- 








Fig. 19.—A view of the oil tank of an S. and E. 
auto-reclose breaker being lowered 


tions, is not affected to anything like the same 


extent. It is reduced from the dry value by 
oniy some 20% during bad conditions. The 
dry value, for suspension insulators fitted with 
arcing attachments, lies in the region of 10 to 
14% greater than the peak of the power-fre- 
quency dry flashover value. For pin insulators 
wide variations of impulse ratio occur accord- 
ing to the type of insulator. 


Surge Strength 


Thus the surge strength of the line insula- 
tion is fixed approximately by the need to 
make its power-frequency flashover under 
bad conditions greater than the maximum 
line voltage. At the highest transmission 
voltages, 200 kV and over, this automatically 
ensures near-immunity from lightning, at any 
rate on shielded lines, as surges of sufficient 
amplitude to cause flashover will rarely 
occur. On the medium and lower-voltage 
lines, however, surge flashover must be ac- 
cepted as a matter of course. The question 
of insulation co-ordination is therefore, par- 
ticularly concerned with the voltage surges 
resulting from effects of lightning. 

By insulation co-ordination is meant the 
grading of insulation strengths and character- 
istics of the various components of an electric 


ELECTRICAL TIMES 


power system or network. Such grading is 
designed to reduce damage to equipment from 
overvoltages to the lowest level economically 
attainable. In particular it embraces 
measures employed to localise economically 
unavoidable flashovers to points where they 
cause least trouble. It is not possible to dis- 
cuss the whole subject fully here but some 
comment on the main features is desirable. 

The highest impulse insulation level to be 
considered, involving air-breakdown between 
phase and earth, occurs across the line insula- 
tion. The particular value of this level is, as 
already discussed, largely a consequence of 
the power-frequency requirements. 


Arcing Fittings 

On most of the lines under discussion arcing 
horns and rings are seldom used, but when 
they are, they do, of course, modify this level, 
setting up between them a known arcing-gap. 
It should be noted that their function is to 
divert the power arc and so prevent “burn- 
ing” of metal fittings, conductor, and, to a 
lesser extent, porcelain insulation, though 
here they are not conspicuously successful. 
Arcing horns are also used across pole stay 
insulators for lines of insulated construction. 
Here too, they do not always keep the arc cff 
the insulator surface. 

The reduction of impulse level by 10 to 
20% resulting from the presence of arcing 
fittings is quite acceptable. There is especially 
the slight advantage of a lesser dependence 
on weather conditions than in the case of 
an insulator string alone. To reduce the level 
further by using a gap smaller than is neces- 
sary for effective operation as an arc-con- 
trolling device would, in general, increase the 
number of trip-outs due to lightning, despite 
the existence of smaller gaps at transformers 
and terminations. This is because a certain 
proportion of surges originating at a distance 
from a termination are reduced to an 
innocuous value on arrival at the station. The 
surge attenuation proper on short low-voltage 
lines is not likely to be very appreciable, but 
the reduction of amplitude which occurs at 
each spur connection or junction of lines is 
an important factor. 

At line terminations a lower insulation level 
is required to protect transformers and 
switchgear. (The latter can economically have 
and usually do have a higher surge-strength 
than the former.) This level is fixed by using a 
co-ordinating gap (duplex) or arrester. 

To ensure that a protective device is effec- 
tive it is necessary to know its behaviour 
over a range of values of applied surges. To 
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illustrate this, consider the case of a rod gap 
of a given spacing to which a series of surges 
is applied in groups of 10 to 50, each of the 
same waveform and peak value. 

The number of surges which cause flash- 
over in each group will depend upon the 
peak value. For example, of all surges hav- 
ing a certain amplitude, 50%, on the average, 
may cause flashover. With a lower ampli- 
tude a smaller proportion, and with a higher 
amplitude a greater proportion, cause flash- 
over. Below a certain value (“0%”" or 
“minimum flashover voltage”), no flashovers 
occur no matter how many surges are ap- 
plied; above a certain value (“100% flashover 
voltage”) no surges fail to cause flashover. 
For a rod gap, the dispersion between the 
50%, 0% and 100% values is approximately 
—8% and +8% in voltage amplitude, re- 
spectively. 


Time-lag Relationship 


With the statistical relationship between 
voltage amplitude and percentage flashover 
is associated the time-lag relationship. Near 
the minimum flashover value, for example, 
breakdown may occur some 20us_ after 
the application of voltage. This interval, 
between the “front” and breakdown becomes 
progressively less as 100% flashover is ap- 
proached, vanishing at this voltage and suc- 
ceeded by front-breakdown for surges of 
higher “prospective value.” Thus for a given 
spacing a time-lag curve can be drawn relat- 
ing surge amplitude to average time lag. 

Such a curve can be drawn also for the 
arrester, though here the shape is somewhat 
different from the rod gap. The dispersion be- 
tween 0, 50 and 100% sparkover is less and 


Fig. 20.—The reclosing mechanism of the S. and E. 
breaker, operated by a spring loaded weight 
suspended from a chain run over the pulley 
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appreciable time lags occur over only a re- 
stricted range near the minimum sparkover. 
Tests on service arresters carried out at the 
B.E. Laboratories have shown that this range 
is not as restricted as is sometimes suggested 
and characteristics reminiscent of a rod-gap 
have been obtained (Fig. 17). 


TABLE 3.—Arcing and ys f Spacings for 
Lines run by the C.E.B. 
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A similar curve should be known for the 
apparatus it is desired to protect, If full 
protection is to be given the whole of this 
curve should lie above and to the right of the 
rod gap or arrester characteristic curve, mak- 
ing due allowance for the statistical spread 
of values at every part of the curves. In Fig. 
6 are shown voltage-time lag curves for rod- 
gap, arcing gap, insulator strings and typical 
arresters for 33 kV lines. 


Gap Spacing 

In determining the gap-spacing required at 
any given voltage, a lower limit is set, of 
course, by the need for the wet flashover 
value at power-frequency to exceed by some 
margin of safety the maximum power-fre- 
quency voltage likely to occur on the line. 
The protective level of the gap is its 100% 
flashover value and this must be lower than 
the impulse withstand level of the apparatus 
to be protected. 

Table 3 gives the arcing- and rod-gap 
settings used on the lines run by the C.E.B. 
at 11, 22 and 33 kV. The values are not 
necessarily those employed on the majority 
of distribution lines; in fact somewhat smal- 
ler spacings are used on the co-ordinating 
gaps, such as six to seven inches at 33 kV and 
two to three inches at 11 kV, in the form of a 
duplex gap. A 2 by 34 in. gap on a typical 
transformer bushing for use at 33 kV tested 
at B.E. Laboratories had a 50% sparkover of 
140 kV. The dispersion, however, between 
the 0 and 100% values was greater than that 
of the single gap, being nearly + 25%. 

The arrester must be chosen to have not 
only a power-frequency sparkover voltage 
in excess of the highest system voltage but a 
cut-off voltage higher than or at least equal 
to this voltage. The cut-off or reseal voltage 
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is the highest power frequency voltage per- 
mitting current-interruption, which can be 
applied to the unit after a simultaneously 
applied surge at any part of the cycle. This 
should be lower than the arrester’s “rated 
voltage” by an appropriate margin. 

The protective level is the highest voltage 
that can appear between its terminals during 
the passage of the highest current surge for 
which it is designed. It is usually the 
“residual voltage,” or product ZI, where Z is 
the effective value of impedance of the non- 
linear resistors at the current I in question. On 
some arrestors the wave-front sparkover (the 
voltage at which sparkover occurs when a 
very rapidly rising voltage is applied) can 
exceed this value. Even if this is the case, 
however, the duration of the voltage is ex- 
ceedingly short and the effect is usually 
thought to be negligible. 

The importance of surge-testing is ap- 
parent from the considerations outlined 
above. In fact today not only type-testing of 
apparatus such as transformers and switch- 
gear, but routine testing of every component 
supplied is often carried out. In the case of 
lightning arresters, the individual discs of 
resistance material are subjected to a heavy- 
current surge of appropriate amplitude and 
wave-shape from a bank of condensers. The 
maximum voltage across it is measured 


oscillographically or by electronic means and 
selection of the discs for suitability in various 
applications can thus be made. 


Conclusion 


In conclusion, no single type of line-con- 
struction or method of protection can, at 
this stage, be regarded as possessing a pre- 
ponderance of advantages over all others, 
even under the same conditions. 

In the first place there is the wide diversity 
of types of line already in existence. Here 
the problem is to take full advantage of those 
measures appropriate to the system that can 
be economically employed to keep the fault 
rate to a minimum. Chief among measures 
available are auto-reclose switchgear (high 
speed and low) and repeater fuses, quite apart 
from surge diverters already in extensive use. 

In the second place there is the question 
of constructing new lines and here the most 
promising development bearing in mind the 
economic aspect, seems to be the all-insulated 
construction or B.S. 1320, with surge protec- 
tion for terminal or other apparatus. 

The author wishes to express his thanks to 
Dr. J. S. Forrest, Director, and Mr. P. J. 
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Lambeth of the B.E. Laboratories for much 
useful comment and to Mr. R. A. Woods of 
Southern Electricity Board for helpful dis- 
cussion on the subject of this article. 
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FUTURE OF THE B.LF. 
HE Report of the Sub-Committee of the 
Exhibitions Advisory Committee con- 
cerning the B.I.F. is mainly concerned with 
the reorganisation of the London section of 
the Fair. It comes to the conclusion that 
the B.I.F. should continue as an annual 
trade fair, but that it was neither economic- 
ally desirable, nor essential that the London 
section should have permanent buildings. 
However, any development of exhibition 
buildings at Crystal Palace should be closely 
followed as that would be a suitable site. 
As the success of a trade fair depended largely 
on continuity, freedom and flexibility of man- 
agement, it was thought that the civil service 
system was unsuited for the task of running 
the London section, which should be taken 
over by a public corporation which should 
have a Board of Directors, not exceeding 
seven, comprising a chairman (who should be 
a prominent industrialist) four independent 
members, a representative of the Birmingham 
Chamber of Commerce and a government 
nominee. The Government should guaran- 
tee up to a limit of £100,000, over the first five 
years of its operation, the borrowing by the 
corporation of its working capital, and should 
make available £100,000 per year for pub- 
licity overseas and £50,000 and £30,000 for 
the years 1954 and 1955 for home publicity. 
It is suggested that the proposed corpora- 
tion should be empowered to consider appli- 
cations for affiliation to the B.I.F. by sponsors 
of specialised trade fairs, irrespective of 
timing and location. 
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NOTES ON WIRING by Megohm 





Circuit Protection 


MAY points of view have been put for- 
ward from time to time in connection 
with problems that have arisen in the use of 
protective devices for local circuit wiring and 
the apparatus connected to such circuits. The 
failure of protective devices at the critical 
time has in general been due to the unsatis- 
factory bonding or earthing of metallic 
casings enclosing conductors and apparatus 
and/or the use of over-rated fuses. 

The principal protective device used for 
many years of course is the fuse. Since its 
conception, when it consisted of a short 
length of lead wire connected across two 
terminals which when blown on short circuit 
spluttered molten metal all over the place, 
its development can be traced as follows: (1) 
the lead fuse wire being housed in a glazed 
china channel type fuse bridge, (2) a tinned 
copper fuse wire passed through a small hole 
in the fuse bridge enclosing the wire through- 
out its length, (3) the use of a fire-resisting 
tube into which the fuse wire was threaded, 
(4) the introduction of cartridge-type fuses, 
some comprising fuse wire enclosed in a com- 
position cartridge filled with non-inflammable 
matter, whilst others were enclosed in ceramic 
holders such as the well-known ‘Z’ fuse, and 
finally (5) the h.r.c. fuse. 

The main characteristic of the h.r.c. fuse 
lies in its action of clearing short circuit faults 
promptly and safely. It is also designed to 
carry overloads for some length of time 
whereas if a wire fuse was used under such 
conditions it would soon blow. 


Miniature Circuit-Breakers 


More costly protective devices are minia- 
ture or small circuit-breakers which can pro- 
vide against overload, short circuit and earth 
leakage faults, their operation depending 
upon magnetic and/or thermal forces. The 
use of small circuit-breakers in the United 
States has been more general than in the 
United Kingdom but in view of difficulties 
encountered in recent years in providing 
satisfactory discrimination there appears now 
to be a tendency to go over to the use of h.r.c. 
fuses for local circuit protection. 

The main objection to the use of small 
circuit-breakers lies in the fact that to ensure 
proper working operation they require, as 


most mechanical apparatus does, some main- 
tenance, and the problem is who will be pre- 
pared to meet the costs of such services small 
though it may be and accept the respon- 
sibility of maintaining these circuit-breakers 
in proper working condition at all times. 

Today we have reached a stage when most 
circuit protective devices in use in residential 
premises in this country provide satisfactory 
protection against short-circuit faults but 
are not so satisfactory for protecting against 
prolonged overloading on lightly loaded 
equipment such as fractional horse power 
motors, etc., and only satisfactory for protec- 
tion against earth leakage faults when the 
earth continuity path and earthing system 
back to the transformer neutral or local earth 
electrode is intact. 

From reports that are published every 
week, somewhere or another it is surely ob- 
vious to everyone that the earthing system on 
many existing installations must be in a bad 
way and reliance on this method of protection 
is most uncertain even on some relatively new 
installations. 


Suppressor Problem 


Further, the fitment of suppressors to elec- 
tronic and general electrical equipment used 
in residential premises adds to the problem 
of satisfactory protection, since for example 
with the development of a defect in the earth 
continuity path and the simultaneous break- 
down of the small capacitor which is con- 
nected to the metal casing of equipment to 
be suppressed, such as a refrigerator, the 
metal casing would be ‘alive’ at mains 
potential unknown to the householder who 
in consequence may receive a very unpleasant 
‘shock’. 

The introduction of an earthing conductor 
into residential p,emises brings with it many 
risks and from the general safety aspect there 
surely can be no better way of protecting life 
and property than by providing: (1) A 
reduced operating potential (2) A non-earthed 
neutral conductor (3) An all-insulated system 
(4) H.R.C. fuse protection for local circuit 
wiring, and (5) Thermal operated cut-outs 
fitted direct to motor-driven appliances and 
metal casings enclosing lightly loaded 
electrical equipment. 





1048 


ELECTRICAL TIMES 


Coneern about Cookers 
Speeches at E.P.E.A. Dinner call 
for Electrical Freedom to Expand 


MORE imaginative approach by the 

electrical industry to the needs of the 
home was called for last week by the Hon. 
L. W. Joynson-Hicks, Parliamentary Sec- 
retary to the Ministry of Fuel and Power. He 
was proposing the toast, ““The Association,” at 
the annual dinner given by the South-Eastern 
Division Council of the E.P.E.A., and his 
point was that too much attention is given to 
cooking at present. He suggested that the 
electrical industry had other things to sell 
besides cooking, which the gas industry could 
sell as well. Manufacturers who had been tied 
to cooking in the past could well turn their 
attention to the many other electrical devices 
which women were beginning to demand in 
their homes. 

To members of the Association who work 
in power stations, the Parliamentary Sec- 
retary said that the tremendous improvement 
in efficiency which their skill had brought 
about was a great credit to the industry. But 
this improvement in efficiency had resulted in 
a great increase in capital costs. He asked all 
engineers, including those on the design side 
and consuitants, to turn their minds to ways 
of reducing the capital cost of new plant. 


Nuclear Knowledge 


Many of those present at the dinner, he 
suggested, would be in charge of nuclear 
energy stations before their time in the indus- 
try was up. They needed to be well founded 
in the basic principles of that subject. In this 
respect he paid tribute to the educational 
activities of the Associ: tion. 

Two electrical stalwarts readily took up the 
implied challenge to the right of the con- 
sumer to choose electricity for any task. The 
first to speak was Dame Caroline Haslett, who 
proposed the toast of the Electricity Supply 
Industry. She suggested that recently a 
number of people, including pseudo- and real 
economists and “fuel experts,” had looked at 
the industry and had decided that it should 
not have progressed so quickly. In fact elec- 
tricity was the greatest single gift that science 
had given mankind. It was of immeasurable 
value to a country whose population was 
growing steadily older. Moreover, it was the 
electricity industry which had really brought 


about the emancipation of women, by offer- 
ing them freedom from drudgery. Electricity 
brought the chance of dignified living. 

Dame Caroline, who had earlier spoken of 
the inspiration of the pioneers of the elec- 
tricity industry, paid at the end of her speech 
a tribute to Mr. A. M. F. Palmer, M.P., as a 
man who had spoken up for the industry, and 
who had described himself in the House of 
Commons as an electrical fanatic. 


Freedom to Expand 


Sir Joseph Hallsworth (chairman, 
N.W.E.B.), who replied to this toast, also gave 
ample indication of his belief in the 
importance of electricity. His call was for 
freedom of choice for the consumer, and for 
freedom for the industry to expand to meet 
what he felt confident would actually be the 
consumer's choice. In fact, he thought that 
it was only by freedom to expand that the 
industry could be in forty years time in the 
healthy state which the Parliamentary Sec- 
retary had envisaged in his speech. 

Like Dame Caroline, Sir Joseph suggested 
that the industry had been too silent. He 
expressed the hope that it would be more 
noisy in the future now that some restrictions 
had been removed. He appealed to Mr. 
Joynson-Hicks not to press on the industry 
needless inhibitions or restrictions. Rather, 
the industry should be given the opportunity 
to bring electricity to all who desired it, in 
particular, the country people. 

This concern with the wider issues of the 
electricity industry does not mean that the 
affairs of the Association were neglected. 
Apart from the Parliamentary Secretary’s 
concern with this subject, there was a speech 
by Mr. J. Jones, the President. He expressed 
his confidence that whatever demands the 
development of the industry placed on 
engineers in the next few years, the Associa- 
tion would not be found wanting. He stressed 
the E.P.E.A.’s_ essential interest in the 
development of the supply industry. No-one 
had a greater right to a say in matters affect- 
ing the industry than the E.P.E.A. 

The dinner, the twenty-sixth in the series, 
was held under the chairmanship of 
Councillor J. Parr-Morley. 
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Precipitator Performance 


Practical Investigations at Congella (South Africa) 


HEN Congella power station was first 

erected in Durban in 1926, the site 
chosen was far from the urban centre, and 
it was not considered necessary to install dust 
extraction plant. Rapid expansion of the 
town, together with the extensions to the 
power station caused the dust nuisance to be- 
come so great, that in 1937 it was decided to 
provide electrostatic precipitators for all sub- 
sequent boiler units, and recently the boilers 
installed prior to 1937 have been equipped 
with dust-extraction plant, of either the 
electrostatic precipitator or the mechanical 
type. 

Contrary to expectation, considerable diffi- 
culty was experienced in obtaining satisfac- 
tory performance, and a great deal of re- 
search work had to be carried out in order to 
bring the precipitators up to good operational 
efficiency. A description of this work was 
given to the Supply Section of the I.E.E. last 
Wednesday, in a paper “A New Approach to 
the Theory and Operation of Electrostatic 
Precipitators for use on Pulverised-Fuel- 
Fired-Boilers” by N. TRoost. 


Plant 

The boilers at Congella are fed with Natal 
coal of good grindability and are all of the 
pulverised fuel fired type. There are eighteen 
units in all, Nos. 1 to 4 (80 klb/hr) being fitted 
with multiple cyclone collectors, Nos. 5 and 
7 (80 klb/hr) and Nos. 6 and 8 (120 kib/hr) 
having horizontal-flow precipitators. Nos. 9 
and 10 (120 klb/hr) have, however, vertical 
flow precipitators. All these units are in 
Boiler House No. 1. In Boiler House No. 2, 
units 11 to 13 (200 klb/hr) have vertical flow 
precipitators and the remaining five also of 
200 klb/hr are fitted with horizontal flow 
units. 


Theory 

The basic theory adopted by the author 
was that of Deutsch which established a re- 
lationship between the efficiency and the 
physical dimensions for vertical flow (wire in 
cylinder) and horizontal flow (parallel-plate) 
units. The measurement of field strength, 
however, presented a more difficult problem 
as the effects of corona modified the. straight- 


forward theory, and the introduction of the 
actual measuring equipment itself caused 
considerable errors. However, by plotting a 
series of measurements of voltage against 
current it was possible to derive a mean for- 
mula which would give the value of voltage 
from which the field strength could be de- 
duced for vertical flow units. A modified 
formula could also be developed to cover the 
parallel-plate type. The author also investi- 
gated the charge on the particle, the deriva- 
tion of drift velocity and derived some 
generalised expressions for efficiency. 


Practical Work 


In order to obtain information on the com- 
position of the individual particles, a number 
of microscopic examinations of samples of 
coal delivered by the pulverisers to the boilers 
were made. Investigation was also carried 
out into the composition of the dust in the 
flue gases presented to the precipitators. It 
was found in the latter case that the greater 
part of particles could be divided into two 
groups, which could be differentiated by the 
rough description, “white or black” particles. 
The white particles were generally composed 
of mineral oxides (ash) and had high re- 
sistivity whereas the black (coke) particles 
were composed largely of carbon and had low 
resistivity. There were virtually no inter- 
mediate particles. Test experiments showed 
that a not inconsiderable percentage of these 
coke particles appeared in the precipitator 
outlet, and that separate drift velocities could 
be determined for coke and ash particles. 

It was further found that the discrimina- 
tion between coke and ash was greater in 
vertical flow precipitators than in parallel- 


plate types. 


Corrective Measures 

Two instances were given where improve- 
ments were brought about. In vertical flow 
units 11-13, the efficiency as installed was 
under optimum conditions about 70% instead 
of the 93% guaranteed. Anemometer tests 
showed that in about one-third of the tubes, 
the gas velocity was about twice that of the 
remainder, i.e., 7-4 ft/sec as compared with 
3-7 ft/sec.. The design was for 4-9 ft/sec. 





Modification of the outlet ducting was carried 
out to improve the distribution and the 
guaranteed figures achieved. 

In precipitators 5 and 7, due to unavoid- 
able bends in the inlet ducting, a whirling 
motion was produced, again leading to un- 
even gas distribution. 

In their original form, the precipitators per- 
sisted in flashing-over as soon as attempts 
were made to bring the voltage and current 
to anywhere approaching the normal operat- 
ing settings. It was, however, known that in- 
stability of this nature bore a relation to the 
humidity of the gases and the conductivity 
of the dusts. In these particular units the gas 
temperatures were in the range 370-400°F, 
and this, in conjunction with the normally 
dry site conditions would make the relative 
humidity of the flue gases very low. The 
addition of moisture was consequently tried 
out and this brought about electrical stability 
and also improved the precipitator perform- 
ance, although not to the desired figure. As 
it was not considered desirable to install per- 
manent gas conditioning plant, further inves- 
tigations were made leading to the discovery 
that correction of the gas distribution resulted 
in elimination of “dead” spaces, and this in 
turn created conditions conducive to electrical 
stability. At the same time the efficiency was 
brought up to a high figure. 


The author concluded that uneven gas dis- 
tribution was the most common failing of 
precipitators, and was also the most difficult, 
tedious and expensive to correct. 


DISCUSSION 


Mr. E. McCase (Southern Division B.E.A.) 
said it was surprising that so little was really 
known about the operation of precipitators. Most 
research had been done by the manufacturers, but 
it was appropriate that the user should do some 
investigational work. The B.E.A. was starting two 
pilot research plants, one at Leatherhead and 
one at Croydon “B”. He doubted the accuracy 
of the methods used in the paper in deriving an 
ideal coke composition, and pointed out that 
there existed an intermediary particle which con- 
sisted of a group of ash spheroids, coke coated. 

Dr. R. F. Hetnricn (Simon-Carves) explained 
the discrimination between coke and mineral par- 
ticles as being due to the difference in resistivity. 
When coke or carbon reached the collecting 
electrode, the charge leaked away and it was then 
repelled from the collector into the air stream. 
This process could be repeated several times. 

Mr. H. J. Lowe (B.E.A.) thought that some 
of Mr. Troost’s simplifying assumptions for field 
strength might be misleading. The effect of the 
charge carried by the ions was very small, but 
the effect of charges carried by particles was much 
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more serious. The stress was usually much 
greater in the wire-in-cylinder type than the value 
as deduced by the author. 

Mr. H. W. Waaner (Sturtevant Eng. Co.) em- 
phasised that it was not possible to design on an 
absolute basis, but only if data was available. 
The carbon in flue gases had gone enormously 
in recent years, and in his view all types of 
precipitator discriminated between carbon and 
ash. The efficiency of a precipitator decreased 
with time, and he thought that more attention 
should be paid to maintaining and overhauling 
precipitators at power stations. 

Dr. M. Ouyana (E.R.A.) envisaged the situa- 
tion as one in which carbon particles were danc- 
ing along the electrode and re-entraining in the 
flue gases. He doubted if any of the generally 
accepted formulae would then be applicable. 

Mr. H. G. Trevor Bussy (Lodge-Cottrell) 
considered that the number of variables con- 
cerned mitigated against the development of 
exact science in the precipitator field. Some of 
the variaules lay in the boiler furnace, and the 
same coal could produce quite different dusts 
when used in different furnaces. Good gas dis- 
tribution had a decisive influence. 

Mr. J. W. Parkinton (B.E.A.) discussed 
methods of preventing re-entrainment. Many 
particles with medium or low resistivity would be 
smothered by the arrival of other particles, or 
would land on an area of high resistance dust. A 
dead zone existed in parallel plate types which 
improved the carbon collection efficiency, and 
other methods were the use of baffles, chutes and 
so on to entrap creeping particles. 


Mr. J. G. Gospen (B.E.A.) expressed doubt as 
to the validity of the Deutsch formula. The gas 
flow was turbulent, although the effect of this 
turbulence could be largely neglected in the case 
of the larger particles. 

Mr. G. R. PETERSON stressed the necessity for 
maintaining precipitation at a high efficiency. The 
increase in pulverised fuel firing had been 
enormous over the past years. Last year over 
12 million tons of fuel were fired in p.f. boilers, 
and this figure would probably double in four or 
five years’ time. It was in the p.f. field that the 
precipitator could make its largest contribution. 
In a recent survey tests had been taken of 16 new 
plants and the “slip” varied from 2% to 5%. One 
of the major difficulties was that there was no 
satisfactory instrument which could be used. 

Mr. D. H. Lucas considered that there was a 
better knowledge of what went on in electrostatic 
precipitations than the author implied. A factor 
which had not been mentioned was the adhesion 
of small particles to surfaces and to each other. 
This was a function of the particle size and 
explained why precipitators could be used in the 
extraction of carbon black. 

Mr. C. V. StarrManD (1.C.I.) commented on 
the effect of re-entrainment on the apparent drift 
velocity for carbon particles and Mr. D. O. 
Herricn (Simon-Carves) drew attention to the 
designer’s part in producing electrodes which 
would reduce re-entrainment to a minimum. 





Research for Steel 
New B.I.S.R.A. Laboratories at Sheffield 


house extensive electrical equipment 


EW laboratories at Sheffield are the latest 

addition to the large scale development 
and investigation resources of the British Iron 
and Steel Research Association. Opened by 
the Duke of Edinburgh as one of his last 
public engagements before embarking on the 
Commonwealth tour, the laboratories are 
notable for their extensive range of electrical 
machinery and control gear. 

The Association maintains five establish- 
ments, that at Sheffield specialising in the 
making, working and metallurgy of steel. 
For this purpose it houses in five buildings 
much of the equipment that would be found 
in a steelworks, including pilot machinery 
for melting, rolling, drawing and forging. 
Apart from administrative offices and the 
usual small scale research rooms there are 
two sections housing large scale plant. The 
first of these is the metal working shop, which 
is equipped with a strip rolling mill, a wire 
drawing machine and a forging press, all of 
industrial size. Melting is the concern of 
the other shop, which has a high vacuum 
induction furnace and a 10 cwt arc furnace. 


Arc Furnace 

The furnace has been supplied by the 
Electric Furnace Co. Ltd., and is in many 
ways of conventional Heroult design. Modi- 
fications are incorporated however, to permit 
the variations necessary in research work. 
Graphite electrodes are used within the 5 ft 
diameter shell, being arranged on a 12 in. 


Top left is a general view of the metal working wing 

at the new laboratories. On the right is seen the 

electric arc furnace. Its roof is being weighed to 
measure electrode consumption 





diameter pitch circle. As at present installed, 
the electrodes are of 4in. diameter. It is 
intended to carry out work on electrodes of 
materials other than graphite. The furnace 
bottom is built of austenitic steel to permit 
the fitting of induction stirring equipment at 
a later date. 

Supplying the furnace is a 500 kVA trans- 
former built by Metropolitan-Vickers Elec- 
trical Co. This has a rating in excess of nor- 
mal for a 10 cwt furnace, so that effects of 
high power input rates may be investigated. 
Eight voltage tappings are provided on the 
transformer to give a range from 64 to 180 V. 

So far the furnace has been used to in- 
vestigate the effects of a number of variables 
on power and electrode consumption. It has 
been found, for instance, that by using a 
current input of 500 kVA instead of 250 
kVA, about 20% less power is required to 
melt a given charge of steel. 


Induction Furnaces 


An induction, high vacuum melting and 
casting equipment has been supplied by the 
Liechtenstein firm Geraetebau-Anstalt Bal- 
zers. It comprises a high vacuum melting and 
casting equipment capable of dealing with 
55 lb of iron, and an open air furnace which 
will melt 100 Ib of iron. Both furnaces are 
fed from a common high-frequency (10 kc/s) 
vertical spindle A.E.G. motor generator rated 
at 110 kW. 

To perform gas analysis measurements 
with vacuum fusion methods, an apparatus 
manufactured by W. Edwards and Co. has 
been installed. For the purpose of this in- 
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vestigation a solid sample is introduced into 
an evacuated system at a temperature of the 
order 1,700° C with a pressure of 10-* mm 
mercury. Heating of the crucible and the 
specimen is performed by induction, a Philips 
generator with an output of 6 kW at 350 kc/s 
being installed. 


Metal Working Shop 

Turning now to the metal working shop, 
attention may be given to the forging press, 
which was originally built in 1939, but was 
only acquired by B.I.S.R.A. last year. It is a 
vertical down stroke hydraulic machine of 
200 tons capacity. Maximum load can be set 
anywhere within the limits 4 and 200 tons 
with an accuracy of +24%. Pumping equip- 
ment consists of four high-speed units, each 
of which has two in-line plunger-type pumps 
and a 25 h.p. driving motor. There is a smaller 
high-speed axial plunger pump driven by a 
separate 4 h.p. motor. Oil is used as the 
pressure fluid, and extensive electrical con- 
trols are fitted. 

The wire drawing machine which has al- 
ready been mentioned is a two-hole straight- 
through type, designed and built by the Mar- 
shall Richards Machine Co. There is a spool 
feed and take-up with 18 in. diameter cap- 
stans mounted on vertical shafts coupled 
directly to the driving motors. Both ferrous 
and non-ferrous wires of diameters between 
0-040 in. and 0°104 in. can be drawn under 
widely varying conditions. Maximum inlet 
speed is 2,500 ft/min, yet in an emergency it 
is possible to stop the full feed spool in two 
seconds under a combination of dynamic 
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breaking and twin electro-magnetic brakes. 
Maximum finishing speed is 5,000 ft/min. 

In order to obtain the wide range of speed 
required the d.c. motors driving the capstans 
and the spools are supplied with current 
from a grid-controlled mercury arc rectifier. 
At high speed, control is obtained by means 
of a rheostat in the motor field circuit, giv- 
ing a constant torque from zero up to a speed 
of approximately 34 r.p.m. per armature volt. 

Capstan motors are rated at 55 h.p. and 
spool motors at 20 h.p., both ratings reckoned 
at 1,000 r.p.m. Various interlocks are pro- 
vided, including one ensuring that the 
machine cannot exceed slow speed while a 
cover is open. Comprehensive automatic 
control gear is installed. 


Rolling Mill 
[he most interesting machine electrically, 
however, is the rolling mill, which was de- 
signed and built by W. H. A. Robertson Ltd., 
who sub-contracted the design and construc- 
tion on the electrical side to the Metropolitan- 
Vickers Electrical Co., with W. J. Furse and 
Co. (Manchester) looking after the cable in- 
stallation. In brief, the machine is a high- 
speed, reversible four-high cold strip mill 
accommodating work rolls from 3} to 7 in. 
diameter. Back-up rolls are 14 in. diameter, 
and all rolls have a 14 in. face width. Total 
design load is 300 tons. Provision is made 
for a wide range of back and front tensions, 
while the coiler drums will take a 4-ton 56 in. 
diameter 12 in. wide coil. The design has been 
drawn up to permit conversion to the mill 
into a two-high machine with 144 in. rolls 
if required in the 

future. 


Main Motors 

The mill is 
driven by a 750 
h.p., 950 r.p.m., 
600 V d.c. motor, 
while for the reels 
200 h.p., 119°5/ 
477-5 r.p.m., 425 
V d.c. motors are 
provided. All 


General view of the 
mill. The swivel 
control board is 
prominent, as are 
the ventilating fans 
on the reel motors. 
At the rear end of 
the motors are the 
tachometer genera- 
tors 





On the right is a 
view of the mill 
from the control 
board position. Be- 
low is the main 
motor-generator set 
with the two meta- 
dyne m.g.sets behind 
it, alongside the 
wall. The stator 
switch cubicle is 
seen at the rear of 
the illustration 


three motors are shunt-wound, compensated 
machines, equipped with ring-oiled sleeve 
bearings mounted in pedestals. Cooling air 
for the reel motors is supplied by a fan 
mounted on top of each machine and driven 
by a 24 h.p. s.c. induction motor. Dial type 
temperature indicators with alarm contacts 
are fitted as a precaution against overheating. 

Class A insulation is used in the mill motor 
and class B in the reel motors. All three are 
continuously rated, with allowance for a 25% 
overload for two hours, 50% for 5 minutes 
and 100% momentarily. 

Auxiliaries connected include tachometer 
generators, the mill motor being provided 
with an additional special high-accuracy 
machine for use as part of the electronic slow 
speed controf. Each reel motor is fitted with 
a 20 in. Perigrip d.c. brake capable of pro- 
ducing a torque of 1,100 lb/ft and arranged to 
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operate on a combined coupling and brake 
drum. Selsyn transmitters driven from the 
reels operate turn counters. 


M.G. Sets 


Each main motor is connected to its own 
generator, and the three generators combine 
with a constant voltage exciter and a slip-ring 
induction motor to form a separately housed 
motor generator set. Ratings are 0/600 kW, 
0/600 V for the mill motor and 0/170 kW 
0/425 V for the reel generators. The constant 
voltage exciter operates at 250 V and has an 
output of 30 kW. Set speed is 990 r.p.m., the 
driving motor being a 1,200 h.p. machine 
supplied at 3-3 kV. The exciter supplies d.c. 
power not only for the fields but also for such 
items as field control gear and brakes. 

All m.g. set machines are self-ventilated, 
and have overload capacities matching those 
for the main motors. Starting equipment for 
the driving motor comprises a stator switch 
cubicle and a liquid starter. Both units are 
hand operated and interlocked. 


Metadynes 


Two metadyne sets are installed. The larger 
comprises a 15 h.p., 415 V s.c.i.m. and four 
3-3 kW metadynes. It is used for speeds up 
to 1,750 ft/min, when two of the metadynes 
control the fields of the reel motors and the 
others the fields of the reel generators. An- 
other set has a 2 h.p. s.c.i.m. driving a single 
1‘'8 kW metadyne, and it is used to excite the 
field of the 600 kW mill motor generator 
when the mill is operating at slow speed under 
electronic servo control. 

Two 5 h.p., 960 r.p.m. slipring induction 
motors drive the roll screwdowns, which are 
mechanically coupled for dual operation by 





1054 


a 10 in. magnetic clutch which sustains a 
maximum torque of 90 lb/ft. A 6 in. Perigrip 
brake capable of producing 30 |b/ft torque is 
fitted to each motor. Clutch and brake are 
continuously rated and are supplied via a 
rectifier at 250 V d.c. Selsyn transmitters 
driven from the screwdown shafts operate 
receivers in the control desk. 


Control System 


Datum point for mill control equipment 
is the output of the 250 V exciter, which is 
level compounded and fitted with a voltage 
regulator. Under fast running conditions, the 
mill motor operates with constant excitation, 
and its speed is therefore closely proportional 
to the voltage of its associated generator. 
This variable is regulated by a motor operated 
rheostat controlling the generator excitation. 

A controller having four positions controls 
the rheostat. In the “slow” position, the mill 
will accelerate to a slow speed, selected by a 
rheostat on the main board; in the “fast” 
position it will accelerate to another pre- 
selected speed. A “hold” position provides 
for acceleration being interrupted at any de- 
sired instant, and the speed at that time main- 
tained. Speeds up to 1,750 ft/min are obtain- 
able on “fast” control, the time of accelera- 
tion being adjustable over a range of 10 to 30 
seconds. Provision is also made for inching. 

When the mill is automatically stopped by 
the operation of a safety device, the motors 
are braked regeneratively, tension being held 
in the strip. Should any of the generation cir- 
cuit-breakers trip, dynamic braking is applied 
to each of the main motors. 

At speeds below 200 ft/min, if good speed 
regulation is required, electronic control can 
be selected on the control desk. The mill 
motor generator field is then supplied by a 
metadyne, which is controlled by an elec- 
tronic amplifier. This amplifier is essentially 
a servo device, the voltage from the mill 
motor tachometer generator being balanced 
against an adjustable reference voltage set by 
the operator. Because short test lengths of 
material may be put through the mill in the 
course of experimental work, this control sys- 
tem has had to be designed for a very high 
rate of response. 

To maintain constant tension in the strip, 
the power input to the reel motors has to be 
varied in proportion to the strip speed. At 
any given speed, however, it is held constant 
during build-up of a coil. The desired 
characteristic is obtained by varying motor 
voltage in proportion to strip-speed, but 
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keeping constant current in the reel motor 
armature coil. 

For each reel motor, there is a metadyne 
controlling the field current. This operates as 
a servo-regulator, a speed reference voltage 
from the reel motors being compared in the 
metadyne against the reel motor voltage. This 
involves two of the three metadyne fields. 
The third is excited by the output of a mag- 
netic amplifier, whose input is a voltage 
picked off a resistance in the motor field. A 
further device incorporating a magnetic 
amplifier and a motor-operated rheostat en- 
sures that if the mill is stopped with a partly 
wound coil on the reel, the field current will 
be of the correct value for starting to suit the 
coil diameter. 

This takes care of speed proportionality. 
Now current has to be considered, and again 
a metadyne is concerned, this time a four- 
field machine controlling excitation to the 
reel motor generator. A voltage proportion 
to reel motor armature current is compared 
in the metadyne with an adjustable reference 
voltage, and constant current thus secured. 
The remaining fields on this metadyne are 
concerned with inertia compensation—i.e., 
provision of the necessary change in reel 
motor torque to maintain constant tension in 
the strip during acceleration and deceleration. 
A magnetic amplifier is involved, its input 
signal being a rate-of-change-of-speed volt- 
age. There is also a control from the follow- 
up device that measures reel build-up, and in 
the result the level of constant current is 
varied as required to compensate for inertia. 


Overspeed Protection 


This last magnetic amplifier also provides 
protection against overvoltage and overspeed, 
such as might result in the absence of such 
protection if a strip broke. There is a voltage 
limiting arrangement which holds the voltage 
of the reel generator at a predetermined 
value above working voltage. The fourth 
winding on the metadyne is provided for op- 
erating the tension control equipment from 
automatic gauge control apparatus, which is 
under development by B.I.S.R.A. 

Various further compensation devices are 
built into this remarkable machine. One 
obvious one takes account of the roll diameter 
range from 3{ to 7 in. This is achieved by 
connecting a calibrated rheostat as a potential 
divider on the speed signal from the mill 
motor. Draft compensation, providing for 
drafts up to 90%, is also provided in the form 
of a rheostat, and changes the level of the 
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speed signal applied to the control system 
on the entry side. Taps on another rheostat 
compensate for extrusion factor (forward 
slip) with non-ferrous metals. 

The remaining control devices are con- 
cerned with excess tension control, and with 
reeling with the top rolls lifted. In the former 
case the desire is to increase the scope of the 
mill without the need for larger motors. 
Effectively, for 100% excess tension, the reels 
are operated from mean field to full field for 
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half the normal full build-up, instead of from 
weak field to mean field. As a result torque 
at each point is doubled, although the reel 
motor will only wind half a reel full of strip. 
For reeling with rolls lifted, if there were no 
draft and tension control on both reels, speed 
would either increase or decrease depending 
on which reel had the higher tension setting. 
For this reason, arrangements are made for 
the winding reel to operate under speed con- 
trol and the other under tension control alone. 


Lighting for Consumer Goods 


NDER what colour light- 
ing is bacon best displayed? 

Is colour matching fluorescent 
better than filament lighting to 
show off shoes to their greatest 
advantage? To answer ques- 
tions, the E.L.M.A. Lighting 
Service Bureau conducted a 
series of tests last month, results 
of which are given in the 
following table. 

In each case, the decision was 
reached by a panel of persons 
engaged in selling these particu- 
lar goods. To ensure that each 
verdict is based on the goods’ 
appearance only, the nature of 
light sources is kept anonymous 
until after the choice has been 
made. One of the most recent tests, in which 
the jury was nominated by the British Flower 
Industries Association, is shown taking place 
in the London Bureau theatre. 

The Bureau point out that there may be 


other wares which present lighting problems 
to shopkeepers. They will be pleased to assist 
any group or association who may be finding 
it difficult to select the best method of lighting 
their particular display. 


Results of colour tests carried out by the Lighting Service Bureau 





| Lighting Chosen 
Goods Displayed |—_-—_— - — 
Ist choice | 2nd choice 
(N.S.) 
(N.S.) 
F 
(N.S.) 
CM 
(N.S.) 


Bacon—cut* F 
Bacon—uncut* M 
Biscuits F/CM 
Butter F 
Cake F/CM 
Cheese CM 
Chocolate and confectionery F/CM 
Curtaining fabrics F/CM 
Cut glass F 
Dress fabrics F/CM 
Flowers F/CM 





Lighting Chosen 
Goods Displayed |— . 
| Ist choice | 2nd choice 


Fresh fish 

Furniture 

Groceries and provisions** 
Hair tinting and dyeing 
Jewellery 

Meat* 

Sauces and pickles 

Shoes 


F 
F 
7/C 


Silver 
Tea (dry and in the cup) 
Toys 








F—Filament lamp 
M—Mellow fluorescent 
R—Red fluorescent 
* Test made in London. The choice of colour is in- 
fluenced by the preference for lean meat in the South 
and fat in the North of England. 
** Test made in Manchester. 
§ Equal lumens of filament and special blue fluorescent 
lamps or equal watts of filament and CM fluorescent lamps. 


CM—Colour matching fluorescent 
B—Blue fluorescent 
N.S.—No second choice made 

+ No fluorescent lighting considered suitable, but effective 
displays of cut glass have been observed, the articles being 
shown in front of a panel which was lighted from behind 
by fluorescent lamps. 

High-class furniture looks best under filament lighting 

only. (A similar conclusion also obtained previously.) 
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PROBLEMS AND PRACTICE 
in Engineering 
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Field Polarity Check 


UE of a pocket compass to check field 
winding polarity of d.c. machines is by 
now so well known as to be classic. It may 
not be realised by the inexperienced, how- 
ever, that the method is prone to the “swamp- 
ing” effect as the sensitive compass needle is 
brought close to the pole m question. Several 
methods exist to overcome this, one such 
used by the writer being quite simple yet 
effective. In conjunction with the compass, 
a soft iron rod about 12 in. long is used, about 
14 in. at one end of the rod being flattened 
and bent at about 30° to the remainder. This 
end is placed on the pole, the flattened end 
ensuring good contact. The rod will assume 
a magnetism such that the further end 
assumes the same polarity as that of the pole 
piece and may be tested with the compass 
without danger.—‘‘Tester.” 


Repair Shop Records 


T has often been emphasised that mainten- 

ance and repair work should proceed on an 
organised basis, work being appropriately 
documented to ensure complete records. But 
how often, particularly in the small repair 
departments is even the most rudimentary 
system adhered to? Usually the foreman or 
charge hand has his own ideas on the matter 
or just cannot be bothered. 

One simple system, requiring almost the 
minimum of “paper work,” which has been 
operating in our works repair shop for some 
time, has provided means to keep an accurate 
check on machinery performance, pin- 
pointing those machines which give most 
trouble or which are unsuitable for the par- 
ticular job. Each machine entering the shop 
is given a tag, very much like a tie-on label, 
on which are recorded details of the machine 
—its serial no., make, the work it is driving, 
fault (if known) and general condition to- 
gether with the date on which it arrived. 

After giving a job number, the machine is 
repaired, tested and approved. Before des- 
patch, however, the reverse side of the tag is 
completed. Here are listed most of the com- 
mon types of repairs—new winding, commu- 
tator slotted, bearings repaired, varnished, 
and so forth—with a square by each. All that 
is needed to show the work done on the 


machine is a cross in the appropriate square. 
After adding the date of return to service, the 
machine is then despatched, whilst the label 
is sent to the general office. 

Advantages of this scheme are many, one 
of the most obvious being that it involves 
virtually the minimum of paper work. Both 
the general office and maintenance and repair 
department have records of their work, with 
means of analysing breakdowns to isolate 
those occurring most frequently. Moreover 
the tags, as they build up, provide means of 
ascertaining costs of repairs. When a new job 
arrives, it can be compared against existing 
records of similarly sized machines (tags are 
filed in order of h.p.), and its cost assessed 
with some accuracy.—P. W. Smith. 


Partially Immersed Heater 

ECENTLY I came across an interesting 

and uncommon fault in an immersion 
heater installation. A 2kW heater of the 
“circulation” type had been correctly fitted, 
projecting diagonally downwards: from the 
top of the 30 gallon hot water tank. This it- 
self was connected quite normally to the 
boiler and main tank. 

As soon as the installation was completed, 
the heater had been put into commission but 
it was discovered that after a short time the 
thermostat kept cutting off the heating. Both 
heater elements and thermostat were tested 
and found to be in order. Finally, there was 
no way open but to cut a hand hole in the 
tank, and, on inspecting the interior, the cause 
of the trouble was spotted immediately. 

The expansion pipe entering the top of the 
tank, projected into it some 4in. An airlock 
had then been established, the water level 
being kept down so that only the tip of the 
expansion pipe was submerged. As the holes 
in the top of the circulator column were thus 
left high and dry, no appreciable circulation 
could take place, resulting in the heating of 
only that water in the column. By cutting off 
the projecting part of the expansion pipe the 
difficulty was easily overcome.—D.M.K. 


Contributions to this page dealing with specific items of 
interest to electrical engineers and maintenance men are 
welcome, and, if accepted, will be paid for at our standard 
rates. Problems of a practical nature to which a solution is 
required will also be considered. Contributions should be 
written on one side of the paper only and may be accom- 
panied by sketches, which will be re-drawn for publication 
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S. Rhodesia Expansion 


Increase of 15°89°%, in units sold by 


the Electricity Supply Commission 


"TOTAL revenue of the Electricity Supply 
Commission of Southern Rhodesia dur- 
ing the year ended March 31 last increased 
by over 22% to £1,530,696, and without any 
increase in the standard tariffs. The increase 
was due solely to a further impressive rise in 
electricity consumption in the area supplied 
by the Commission. Units sold amounted to 
411-1 million, an increase of 15:89%, but, 
excluding the bulk supply of 35-1 million units 
to Salisbury Corporation, the normal growth 
becomes 19°36% which compares with 
21-29% for the previous year. 

Yet despite this noteworthy rise, unit sales 
for industrial purposes decreased, mainly 
due to reduced operations of three mining 
concerns, and to the fact that several new fac- 
tories went into production much later than 
had been expected. The year’s operations re- 
sulted in a net surplus of £4,328. 


Increased Capacity 


The installed capacity at all the Commis- 
sion’s power stations went up by 12,500 kW 
to 94,870 kW, and that on order or under 
construction amounted to 90,000 kW. Of the 
latter total 80,000 kW is for Umniati “B” 
power station and 10,000 kW is for Shabani 
No. 2 station. At the former station two 
Metropolitan-Vickers 20,000 kW sets have 
just been put into operation. Two 10 MW 
sets were earlier installed, and three more 
20 MW units are on order. This station will 
have eight Babcock and Wilcox 120,000 
lb/hr boilers along with seven Mitchell 
Engineering boilers of similar evaporative 


capacity. Many of these boilers have been 
installed and others are being erected. Our 
photographs above, of Umniati “B”, with 
No. 9 boiler under erection on the right, are 
reproduced by courtesy of Mitchell Engineer- 
ing Ltd. 

The increase in plant in service during the 
year under review was due to the commis- 
sioning of two 5,000kW_ generators at 
Shabani No. 2, and to the transfer of 
2,500 kW of plant from Umtali to Gwanda. 
Output of the power stations amounted to 
353-9 million units, a further 100-8 million 
being purchased from the Bulawayo and 
Salisbury municipalities. 

The average price per unit sold increased 
slightly to 0°893d. as a result of the rise in 
coal pit-head prices and transport charges. 
The former rising to 19s. per ton pit-head at 
January 1 last, while the cost of transporting 
went up by 16%. The mining industry ac- 
counted for more than half the units sold. 

Apart from that activity, the Commission 
claims that Southern Rhodesia easily leads 
the African continent and compares well with 
any country in the provision of electricity 
for farming purposes. At the end of the year, 
there were 1,744 farms connected to the 
mains out of a total of 5,500 farms registered 
in the whole colony, i.e. 31°71%. The first 
figure includes 249 farms within municipal 
areas of supply. During the year these farms 
took 14:5 million units, an increase of 
35°81 Domestic and lighting consumption 
took a further 17-1 million units (an increase 
of 31%), and industrial, apart from mining, 
63-7 million units (an increase of 24%). 
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Change-over Costs 
It has now been estimated that the 
frequency standardisation pro- 
gramme of the Hydro-Electric 
Power Commission of Ontario will 
cost about $400 million, and final 
cost may be as high as $477.5 million. The ori- 
ginal estimate, made in 1947, put the cost at 
about $191 million, when the Commission had 
784,300 consumers on the old 25 cycle frequency 
system. This new estimate has been based on 
904,700 consumers, of whom 344,124 have had 
their installations and appliances converted to 
the 60 cycle system. Mr. R. H. Saunders, chair- 
man of the Commission, has said that the new 
estimate was sought because of an unexpected 
load growth and the increase in the number of 
frequency-sensitive appliances per consumer. 


But he gave an assurance that the present elec- 
tricity tariffs would take care of increased change- 
over costs this year and in 1954. 


Strictures on Cable Combine 


Ten Canadian electric wire and cable manu- 
facturers are accused of having participated in an 
illegal price-fixing combine, extending over the 
past 41 years, in a report by Mr. H. Carl Golden- 
berg, special combines commissioner. The ten 
firms furnish about 93% of Canada’s production 
of electric wire and cable. Further details are 
given on page 1064. 


Talks at Swift Current 


Discussions have taken place recently between 
officials of the Saskatchewan Power Corporation 
and members of Swift Current City Council con- 
cerning the question of the provision of a new 
power plant to serve the city. The Power Cor- 
poration have already submitted their proposals 
for the erection of a new generating station with 
a capacity of 9,500 kW. In the event of such a 
station being built, which appears likely now, the 
existing plant would probably be scrapped. The 
city council owns the local distribution system, 
and some time ago the Power Corporation made 
an offer for its purchase, but later rescinded that 
offer. The city’s bulk supply agreement with the 
Power Corporation expires in 1955, thus an early 
decision on future operations is expected fairly 
shortly. 


Atomic Power 


Arrangements have been completed with the 
Canadian Government for the Hydro Electric 
Power Commission of Ontario to carry out with 
Atomic Energy of Canada Ltd., a two-year study 
of the feasibility of generating power with an 
atomic reactor. The nuclear facilities at Chalk 
River will be used in this connection. Both 


Premier Frost and Mr. Saunders, chairman of 
the Commission, emphasised that even with the 
completion of the Niagara and St. Lawrence 
Seaway projects, Ontario will not have sufficient 
power at the present rate of increase in con- 
sumption. With an eye on 1960 as the time when 
present and future projects would not supply 
sufficient power, the Commission are to spend 
$200,000 in the study of atomic power possibili- 
ties. Every available source of power is being 
explored by the Commission, Mr. Saunders said. 
He added that when natural gas reaches Toronto 
it was likely the steam generating plant there 
would be converted to be fired by gas. This con- 
version will take about three months. 


A Bulk Supply 

A contract has just been signed under which 
the Quebec Hydro Electric Commission will 
provide a large bulk supply to the Shawinigan 
Water and Power Co. from the new power 
project now under construction on the Bersimis 
River. As we reported last week, the full 
1,200,000 h.p of this project is to be developed in 
one continuous scheme instead of in stages as was 
originally planned. The Shawinigan Water and 
Power Co., and the Aluminium Co. of Canada 
had previously sought the rights to utilise the 
Bersimis River, but the Quebec Government 
chose to lease it to the Quebec Hydro Electric 
Commission. The agreement provides for the 
Shawinigan Co. taking about 80,000 h.p. in 
December 1956, rising to a total of 400,000 h.p. 
by 1961. 


Railway Work 
Under the biennial Spanish Budget 
Bill recently presented to Parlia- 
ment, the Minister of Finance is 
authorised to issue State or Trea- 
sury Bonds not exceeding 400 mil- 
lion pesetas to cover the cost of new railway 
construction and the electrification of the 
Madrid-Avila and Villalba-Segovia railway lines. 


Bulawayo Extensions 
A new 30,000 kW turbo-alternator was 
formally inaugurated at the power 
station of the Bulawayo City Council 
recently by the Southern Rhodesian 
=2 Minister of Finance. He referred to 
the iota -scale electrical development envisaged 
by the Bulawayo and Salisbury municipalities, 
and the Electricity Supply Commission, in addi- 
tion to the Kafue and Kariba hydro-electric 
schemes, which altogether would require some- 
thing like £120 million over the next eighteen 
years. But he sounded a note of warning about 
too rapid development in Central Africa. 
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Finance for Kafue 

The newly formed Central African Federal 
Government has accepted responsibility for the 
development of the Kafue Gorge hydro-electric 
scheme. As its first step, application for a loan 
has been made to the International Bank in 
Washington, Mr. D. Macintyre, Finance Minister 
for Southern Rhodesia, has stated. 


Nesrin« Completion 
The 16,000 kW Pathri power station 
in Saharanpur district is expected to 
be completed by the end of 1954 
within the scheduled period. Con- 
struction of the power station has 
been a major engineering feat because much of 
the work had had to be done well below spring 
level. On completion the Pathri power house will 
replace the Bahadurabad power station. 


Plan for Rajasthan 

The Rajasthan Government's Rs. 2,5 crore 
scheme for the development of the 19 Govern- 
ment owned electricity undertakings is now 
awaiting approval of India’s Central Planning 
Commission. Under this scheme many power 
stations will be extended. The Jaipur power 
house which now has a capacity of 10,000 kW 
will have a further 8,000 kW of plant, at an 
estimated cost of Rs. 53 lakhs. The extension 
lines to Sikar, 60 miles away, and the link up of 
Dausa and Rajgarh in Alwar with the Jaipur 
station will cost another Rs. 21 lakhs. The 
Jodpur power station, now of 2,000 kW capacity, 
will be increased by 6,000 kW, and plant at 
Bikaner station will be replaced, while a further 
Rs. 21 lakhs will be spent on its associated trans- 
mission and _ distribution lines. The State 
Government also plans to replace and increase 
the plant at the Kotah power station, and two 
750 kW steam sets will be installed at the Alwar 
station. Others to be similarly treated are 
Bharatpur and Bhilwara (both to have two 
750 kW sets) in addition to a number of smaller 
stations. 


Network Examination 

An Expert Committee has been appointed by 
the Karachi Electric Supply Corporation, with 
the approval of the Ministry of Industries, 
Government of Pakistan, to examine the con- 
dition of the electricity distribution network of 
the Federal Capital and to suggest ways and 
means to improve the existing condition. In 
recent years, Karachi has experienced several 
power failures, it will be recalled. 


Plant for Victoria 
More new generating plant would 
be installed by engineers of the 
State Electricity Commission of 
Victoria in the next 14 months 
than in any other similar period 
in the Commission’s history, Mr. R. A. Hunt, 
the chairman, has stated. There would be no 
consumer restrictions next winter. As work pro- 
gressed the need for future restrictions became 
more remote. The Commission hoped to install 
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enough equipment by the end of next year to 
increase the present capacity of the State elec- 
tricity system by almost one-third, he added. 
Most of the work was being carried out at Yal- 
lourn, where two 50,000 kW generators were 
being installed. 
S.A. Development 

Operations of the Electricity Trust of South 
Australia during the year ended June 30 last re- 
sulted in a profit of £336,932. All previous records 
were broken for the length of transmission lines 
constructed and for the number of new con- 
sumers (12,372) connected to the system in one 
year, it is stated in the annual report. As a further 
indication of the development taking place, it is 
shown that the average consumption per domes- 
tic consumer is three times the 1940 figure. 


Councils v. Power Boards 
An action which may affect many 
municipalities and Power Boards in 
New Zealand is likely to take place 
early next year. It arises out of the 
issue of a writ by the Manawata-Orona 
Electric Power Board against the Palmerston 
North City Council to enforce the payment of 
the bulk supply charge of £3 12s. 6d. per kVA 
per quarter. The council considers that this 
charge is excessive and it has offered, and has 
paid, the Government standard rates of 
£2 17s. 6d., plus 5 per cent, plus line and service 
charges, and has advised the board that the 
degree of assistance required by the board in- 
volves a principle that should be determined by 
the Supreme Court. Explaining the position, the 
mayor, Mr. G. Tremaine, said that the Power 
Boards’ Association wanted certain charges, 
which the N.Z. Municipal Electric Supply Autho- 
rities Association considered were not reasonable. 
In the case of Palmerston North some £20,000 
a year was involved. It mainly concerned whether 
there should be one fixed charge for domestic 
users in both the city and Power Board areas. 
The city council preferred to give benefits more 
to the domestic consumer than the commercial 
user, while the Power Board gave more con- 
cessions to dairy farmers as against domestic 
consumers. If they charged the same as the Power 
Board there would be no need to have a separate 
area in Palmerston North at all, and that would 
apply to the whole of New Zealand, he declared. 


Helping Gas Consumers 

The Hawke’s Bay Electric Power Board, New 
Zealand, is to request the Government to give an 
assurance that the gas supply in Hastings will 
not cease on January 31 next, in order that it 
might have time to arrange for an adequate sup- 
ply of electricity. The board also reaffirmed its 
decision not to acquire the gasworks. We re- 
ferred on November 12, to the difficulty in which 
these gas consumers may be placed. The Power 
Board is proceeding immediately with the work 
necessary to ensure that as many gas consumers 
as possible may be changed over to electricity, 
but it will also mean that in parts of the Hastings 
area the voltage will be lower than normal. 
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ELECTRICAL TIMES 


IN THE INDUSTRY 





At the annual general meeting of the Electrical 
Trades’ Commercial Travellers’ Association 
recently, Mr. E. J. Shuter, for some years sales 


Mr, T. B. O. Kerr 


specialist of the General Electric Co., Ltd., 
was elected chairman for the year 1953-54. Elected 
president of the association is Mr. T. B. O. Kerr, a 
director of the General Electric Co., Ltd. 


Mr. E. J. Shuter 


Mr. A. A. Parrott has been appointed secretary 
of Vent-Axia, Ltd., in place of Mr. Hamilton M. 
Caldwell. 


Because of ill health, Mr. W. McGill has 
resigned his appointment of associate director of 
Power Securities Corporation, Lid., and from the 
board of Balfour Beatty & Co., Ltd. 


We learn that Mr. Ernest Stroud, technical 
director of the Brighton Lighting and Electrical 
Engineering Co., Ltd., is resigning his position 
with that firm. He asks that any personal com- 
munications should be addressed to 42 Croft 
Avenue, Southwick, Sussex. 


Mr. A. W. Daniels, m.1.Mech.e., has been 
appointed managing director of Holdan Engineers 
(London), Ltd. 


The Midland Electric Manufacturing Co., Ltd., 
has appointed Mr. J. A. Oldfield as export 
market supervisor, and he will in future operate 
from their head office at Tyseley, Birmingham. 
Mr. Oldfield has been with M.E.M. since 1946, 
and previous to his new appointment, was the 
company’s resident representative in New 
Zealand. 


On the eve of leaving hospital after a period of 
convalescence, Mr. Alonzo Limb, deputy chairman 
and managing director of C. C. Wakefield and 
Co., Ltd., recently had the misfortune to break 
his thigh bone. Although his enforced rest will 
be rather prolonged, he is cheerful and is making 
good progress at University College Hospital, we 
are pleased to hear. 


Presentations to long-service members of the 
staff of the British Vacuum Cleaner and Engin- 
eering Co., Ltd., were made recently by Mr. J. J. 
Hambidge, the chairman, Mr. H. Cecil Booth, the 
founder of the company, also being present on 
the occasion. Mr. W. J. Marchant, the labour 
superintendent, was presented with a walnut 
cocktail cabinet from the directors, management 
and employers to mark his fifty years’ service with 
the company. Forty-five other employees each 
received a gold watch in recognition of their 
silver jubilee of service, and Mr. Muir Johnston 
was presented with a silver tea service and silver 
tray “‘in appreciation of his ability and devotion: 
1928-1953." 


Dr. E. Griffiths, 0.8.£., D.Sc., F.R.S., retired last 
week end from the position of senior principal 
scientific officer of the National Physical Labora- 
tory, Teddington, after nearly 40 years’ service. 
He graduated at the University College of South 
Wales and Monmouthshire, Cardiff, with first- 
class honours in physics, gained the Isaac Roberts 
Research Scholarship, and was later elected 
a Fellow of the University of Wales. His first 
researches were in the field of magnetism, and he 
later co-operated with Principal H. E. Griffiths, 
Cardiff, and determined the heat capacities of 
several metals down ‘o liquid air temperatures. 
He was a member of the Commission on Symbols, 
Units, and Nomenclature of the International 
Union of Pure and Applied Physics, and has 
served on numerous scientific committees. An 
authority on refrigeration matters, he has written 
books on that subject and on heat measurement. 
He is also president of the International Institute 
of Refrigeration and a past-president of the 
British Institute of Refrigeration. 


Mr. E. F. M. Butler has been appointed a 
director of Barbados Electric Supply Corporation, 
Ltd. 


Mr. N. C. Robertson, M.B.£., ASSOC.I.E.E., 
F.R.S.A., Who for the last two years has been on 
loan to the Ministry of Supply as director-general 
of electronic production, has now returned to his 
civilian duties as deputy managing director of 
E. K. Cole, Ltd. 


The Minister of Fuel and Power has appointed 
Mr. A. East, C.B.E., M.I.E.E., M.1I.Mech.E., 
Assoc.inst.c.£. (formerly chief engineering inspec- 
tor to the Ministry), and Mr. W. Gilbert, M.1.£.8. 
(chief electrical engineer of Ransomes Sims and 
Jefferies Ltd.) to membership of the Eastern 
Electricity Consultative Council. 


The Royal Society has awarded its 1953 
Royal A medal to Professor N. F. Mott, F.R.s., 
and the Hughes medal to Sir Edward Bullard, F.r.s. 
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Mr. H. G. Nelson, M.a.(cantab.), M.inst.c.£., 
M.1.Mech.£., and M.1.£.£., is to join the board of 
the Canadian Marconi Co. He is deputy manag- 
ing director of the English Electric Co., Ltd., and 
a director of Marconi’s Wireless Telegraph Co., 
Ltd., the English Electric Valve Co., Ltd., and 
a number of other companies. He was for two 
years outside lecturer .at Cambridge University, 
Mechanical Science Tripos course on Industrial 
Management, and is active in trade associations. 
In addition to his distinguished academic career, 
he has served apprenticeships in France and 
Switzerland. He was for seven years managing 
director of D. Napier and Son, Ltd. 


Mr. H. Finch Mr. S. G. Nimrod 


Mr. H. Finch, has been appointed sales develop- 
ment manager of Volex Electrical Products Ltd. 
Until recently he was northern manager of J. H. 
Tucker and Co. Ltd. 


The Backer Electric Co. Ltd., announces that 
Mr. S. G. Nimrod, has been appointed to the 
board of the company. He has been the firm's 
works manager for a number of years, and has 
been connected with Backer Electric since the 
company started its activities. 


Mr. H. W. Bosworth, A.M.1.£.£., chairman of 


Lancashire Dynamo Holdings, Ltd., is leaving 
this country today, December 3, in the Pretoria 
Castle for a short business visit to South Africa. 
He is being accompanied by Mrs. Bosworth, and 
they plan to return from Durban on February 19. 


Siemens Electric Lamps and Supplies, Ltd., have 
announced that Mr. J. A. E. Trinder has joined 
the company as home sales manager for its pro- 
ducts. The appointment dates from December 1 
and Mr. Trinder will be based at the London 
office. 


The Minister of Fuel and Power has reappointed 
Alderman T. Evans, }.P., as a part-time member 
of the South Wales Electricity Board, and Col. 
J. G. Crabbe, 0.B.£., M.c., 3.P., aS a part-time 
member of the South West Scotland Electricity 
Board. 


At the annual general meeting of the Junior 
Institution of Engineers last Friday, Mr. S. G. 
Clark was elected chairman, with Mr. A. S. 
Ladley, M.inst.Met., and Mr. J. H. Sharpe as 


vice-chairmen. 
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Mr. George W. P. Page, A.C.G.1., A.M.LE.E.. is 
retiring at the end of this year from the staff of the 
Publicity Department of the British Thomson- 
Houston Co. Ltd., Mr. Page joined BTH in 1923, 
having previously held editorial appointments on 
Electrical Engineering and the G.E.C. Publicity 
Dept. His chief responsibility has been the pre- 
paration of articles for the Press and, as Press 
Liaison Officer has a wide circle of friends amongst 
the Technical Journals and lay press. We join his 
colleagues in wishing him a long and happy 
retirement at Broadstairs. 


Mr. W. Percy McGeoch has been elected for a 
fourth year as chairman of a committee appointed 
to act as a liaison body between electrical exhibi- 
tors at next year’s British Industries Fair at Castle 
Bromwich and the Ford management. 


OBITUARY 


Mr. E. Broadfoot, who was well known in the 
Scottish electrical industry, died on November 10, 
aged 54. Since joining the Glasgow office of the 
British Thomson-Houston Co., Ltd., in 1939 he 
dealt mainly with street lighting installations 


Dr. Theodore Settle, ph.p., M.1.£.£., who died 
on November 5, aged 83, was for many years 
with the General Electric Co., Ltd. He joined 
that firm in 1909 as manager of the Arc Lamp and 
Carbon Department. In 1920 he was appointed 
in addition manager of Heating Department, 
responsible for the company’s business in domestic 
cookers, radiators and small household appliances 
as well as industrial cooking and baking. On 
the formation, in 1921, of the United Lamp Black 
Works, Ltd., Mr. Settle was appointed a director 
and acted as chairman and sales manager. He 
retired from the G.E.C. in March, 1947. Prior 
to joining the G.E.C. he had worked in the post- 
graduate laboratory at Leipzig University under 
Prof. W. Ostwald (1895); with Professor Moisson 
in Paris, on the use of electric furnaces and 
production of synthetic diamonds (1896-1898), 
and with Brown Boveri and Co., in Switzerland, 
where he developed factories for the manufacture 
of carbide of calcium (1898-1903). He later went 
into business on his own account and was joint 
managing director of the London Electron 
Works, Ltd. 


Mr. J. J. Ashworth, formerly general manager 
and a director of the Canadian General Electric, 
died on November 15, aged 85. 


Mr. K. H. R. Lauben, a director of E.M.1. 
Sales and Service, Ltd., died on November 25, 
aged 52. 


Mr. John M. Craig, M.1.mMech.£., managing 
director of Robert Craig and Sons (Engineers) 
Ltd., the Belfast firm of pump and water turbine 
manufacturers, died on November 25, aged 75. 
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The BUYER’S Column 


G.B.M. Introductions 


ECENTLY introduced by G.B.M. (ELEc- 

TRICAL) BIRMINGHAM, 439 Moseley Road, 
Birmingham 12, is a new range of oil filled 
radiators with ratings 
500 W to 2 kW in both 
panel and column types 
with feet or for wall 
mounting. They are 
fitted with thermostatic 
control and pilot lights 
and are finished in gold 
long life paint. Prices 
range from £14 6s. 6d. 
(inc, tax) (panel type 
500 W) to £34 16s. 10d. 
(inc. tax) (column type 
2kW model). Towel 
rail attachments 23 in. x 
8 in. x } in. chromium 
tubes at 67s. plus tax ’ 
are available. G.B.M.’s lantern 

The firm has also extended their range of shop 
window demisters. They are now available in 
sizes from 2 ft to 7 ft at 6in. intervals and are 
finished in chromium plating or to customers’ 
requirements. 

We have illustrated a further introduction by 
the firm, a brass lantern 11 in. high with 5 in. 
base designed as a table lamp. It can he Used as 
a newel post stair lighting fitting being available 
with an alternative 3 in. base. It is priced 
£2 8s. 6d. inc. tax. 


The “Quickie” Collet Fixture 


ESIGNED as a simple and speedy collet 

fixture to hold components up to 9/16 in. 
diameter for all machining operations is the 
“Quickie” manufactured by Erma Ltp., Hong 
Kong Works, Exhibition Grounds, Wembley, 
Middlesex. 

It is a device which is easily set up and which 
can be mounted on the base in two different 
positions at right angles. The collet fixture can 
be supplied in a robust varnished oak case 
complete with a set of round collets for the com- 
plete range from 1/16 in. to 9/16 in. diameter. 

A variation of the “Quickie” is the “Quickie 
II’ which has an angle base permitting mount- 
ing in the vertical or horizontal plane. Dimen- 
sions of the two are 5X3X2} in. (3 Ibs) and 
4X 24x34 in. (41b weight) respectively. 


G.E.C. Spotlight Fittings 


WO spotlight fittings were introduced re- 
cently by THe Generar Evectric Co. Ltp., 
Magnet House, Kingsway, W.C.2, for use with 
Osram 75 W internally silvered reflector lamps. 
The F45406 fitting listed at £1 Ss. is a reflector 
unit consisting of an aluminium spinning, stove 
enamelled black inside, cream outside, with B.C. 


lampholder and top entry screwed 4 in. brass 
thread. 

The other fitting F45407 is an adjustable fitting 
listed at £1 4s. It comprises a backplate and 
stirrup, stove enamelled aluminium with B.C. 
lampholder and polished aluminium louvre to 
clip over the lamp. 


Ashathene Wiring 


RECENT leaflet issued by Aeriatite Ltp., 

Castle Works, Stalybridge, Cheshire, gives 
a description of the use of Ashathene cable in 
installation work. 

Ashathene cables are unaffected by chemicals 
acids, etc: in the atmosphere and are ideal for 
wiring of industrial buildings where such hazards 
are present. The Polythene insulated cores 
have an insulation resistance more than 100 times 
that of similar rubber insulated material. High 
voltage tests showed a factor of safety 1-6 times 
greater than the equivalent rubber insulation on 
the same size of cable whilst the p.v.c. sheathing 
of the cable will not support or spread a flame 
and extinguishes itself when flame is removed. 
Compared again with rubber polythene insulated 
conductors will stand over twice the mechanical 
pressure without an electric failure occurring. 

Standard Ashathene cables are measured in 
all standard sizes with 250 V insulation in flat 
twin, flat twin and earth and three core patterns 
whilst armoured Ashathene cables are available 
in 250 V and 660 V grades (the 250 V being 
suitable for 440 V 3 ph installations with neutral 
earthed). These have polythene insulated cores 
covered by an inner sheath of p.v.c. which 
provides a bedding for a single layer of gal- 
vanised steel wire. This armouring is sheathed 
by a further layer of p.v.c. which provides a 
smooth outer finish. 


Earth Leakage Circuit-Breaker 

HE use of voltage-operated earth leakage 
circuit-breakers is now established practice, 
and in rural areas their use has become almost 


essential. Designed for 
use as a consumers’ main 
switch in small dwellings 
or, alternatively, for the 
protection of farmequip- 
ment, small motors or 
tools, SIEMENS ELEcTRIc 
LAMPS AND SUPPLIES 
LTD., 38/39 Upper 
Thames Street, E.C.4, 
have introduced a cir- 
cuit-breaker which en- 
sures a greater margin of 
reliability. The tripping 
mechanism of the Type 
PM345 is more robust 
than usual, and is less 


Model PM345 earth 
leakage c.b. 
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likely to be affected by variations of temperature, 
by dampness or dust. The trip coil operates at 
24 V leakage potential, when the armature is 
brought into the field of a strong permanent 
magnet which then exerts the pull tripping the 
switch mechanism. 

The case consists of a strong plastic moulding 
with separate top and bottom terminal covers 
giving total enclosure. Provision is made for 
adding differential coil overload protection. Two 
sizes of coil are available, the 45 amp standard 
with a 30 amp alternative. 


Metway Irons 


VAILABLE from Metway Etectricat In- 

pustTriIES Ltp., 21 King Street, Brighton, 
Sussex, are three types of electric irons, each 
bearing the Metway seal of quality. 

The first is a 700 W automatic heat-controlled 
iron available in chromium plate finish (DA 446) 
or cream, blue or green (DA 439). These have 
a full size chromium soleplate with streamline 
heat-resisting Bakelite handle. They weigh 44 Ib 
and are complete with pilot light and flexible 
cable. Prices for the two models for a.c. supplies 
are 44s. 6d. and 43s. 9d. respectively for a.c./d.c. 
operation, the list prices are increased 3s. 6d. 
each. 

A standard electric iron rated 450 W and 
weighing 5 lb is available in nickel (DA 226 
22s. 9d.), cream, blue or green (DA 224—22s. 4d.), 
or chromium plated (DA 225—25s.) and a 2 Ib 
150 W travelling iron Model D 186 in nickel or 
colours is priced 18s. 6d. 


Two more TOK Switches 


OW in production of two new types of rotary 

switches TOK ELectTrIcAL AND INDUSTRIAL 
MECHANISMS LtpD., 264/270 St. John Street, 
Clerkenwell, E.C.1, believe that these satisfy a 
need apparent in the electrical trade. First is a 
packet type rotary switch which will handle a 
‘load of 3 kW with adequate safety margin, it is 
rated at 13/25 amps a.c./d.c. or a.c. only and 
the other, a new type cooker switch. 

In the packet switch the die cast top cover helps 
condense height of the switch whilst the moulded 
packets are in Bakelite. A choice of fixing 
methods is available. Fixing can be by centre 
screw }in. gas thread with 2 locating pins or by 
screw fixing vertical at 1jin. centre 2.B.A. for 
back of panel or flush 
mounting or by screw 
fixing by base lugs for 
surface mounting. Stan- 
dard circuits available 
from stock include 
motor reversing; single, 
double and triple pole 
ON/OFF and _ various 
standard selective 
switching sequences. The 
switch can be operated 
by plain black pointer 


TOK’s packet 
switch 
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knob, white dial knob for off-high-medium-iow 
sequences or extended ball handle for machine 
tool application. 

The cooker switch KB20 is for single and 
double pole operation transition requiring the 
removal of one terminal. Several different 
sequences are made available by a simple re- 
arrangement of contacts. 

With the contact mechanisms, etc., built on 
a ceramic base and enclosed by a Bakelite cover 
the switch is rated 15 amp at 250 V a.c. and the 
switch measures 1} in. x1} in.xX2}in. beneath 
panel. 


New B.E.N. Spray Gun 


N addition to the range of paint spray equip- 

ment marketed by B.E.N. Patents Ltp., 
High Wycombe, Bucks, is the new type WH 
spray gun. 

This is a heavy duty 
production spray gun «© 
of gomparatively light 
weight and a_ well- 
balanced design. The 
one-piece body and 
handle is of drop forged 
duralumin, the trigger a 
hot brass forging with a 
hardened steel insert pad 
to prevent wear by the 
air valve spindle. The 
spreader cap is alSo a 
hot brass forging with a 
material nozzle in stain- 
less steel machined to 
precision limits to ensure The W.H. mode! 
nozzle concentricity and Spray gun 
absolute interchangeability of parts. 

Special features of this model WH are the 
one-piece assembly of the spreader cap and ring, 
the fitting of WHS! or WHS2 nozzle to the 
model WH making it specially for use with a 
syphon cup only and variable spray and material 
needle controls. 





TRADE PUBLICATIONS 


Lamps.—A new catalogue of Metrovick lamps 
is available from Metropolitan-Vickers Ltd., St. 
Paul's Churchyard, E.C.4. 

Rapio EquipmMent.—Wireless Station C41 
transportable wide band V.H.F. transmission 
equipment is featured in publication REB 204 
issued by Automatic Telephone and Electric Co. 
Ltd., Strowger House, Arundel Street, London, 
W.C.2. 

TRANSFORMERS.—TIwo recent publications of 
Foster Transformers Ltd., South Wimbledon, 
S.W.19, are concerned with the Foster oil test set 
and voltage regulating equipment. 

Cooxkers.—Tricity’s stylish new “Queen” 
model is featured in a full colour broadsheet 
issued by Tricity Cookers Ltd., 109 Kingsway, 
London, W.C.2. 





The 
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Cable Firms Accused in Canada 


Identical Prices stated to have been quoted in Tenders 
REPORT issued in Canada last week, following enquiries 
under the Combines Investigation Act, accuses manufacturers 

in the Dominion’s electrical wires and cable industry of partici- 
pating in an illegal price-fixing ring. Ten companies have been 


named in the report. 


The charge against the firms is that by 
arranging to submit identical bids on tenders they 


“vitiated and 


made a mockery” of competitive tendering. The report was made 
public by Justice Minister Garson, who stated that it would be 
studied further and legal advice sought before deciding whether 


Wage biennaen for 


Plumbers and Jointers 


THE J.LC. for the Electrical 
Cable Making Industry an- 
nounce an increase in pay of 
l4d. an hour to plumber 
jointers, making their rates 
4s. 04d. an hour in London 
and 3s. 83d. elsewhere. For 
plumber jointers’ mates the new 
rates are 3s. 5d. and 3s. 2d. 
respectively. These rates apply 
from November 30. There is 
also a reminder to those who 
observe an alternative holiday 
off for Boxing Day. Work on 
Christmas Day is at double 
time, but normal rates will exist 
for the Saturday. 


Prospects in W. Indies 


COMMENTS on the trading 
prospects for electrical manu- 
facturers were made in Man- 
chester last week by Mr. A. R. 
Stark, the U.K. trade commis- 
sioner in the Eastern Carib- 


bean. He was speaking at a 
meeting of the Chamber of 
Commerce. Mr. Stark said a 
fairly steady demand existed in 
the markets for goods ranging 
from generating plant to 
domestic appliances. 

Because of the tourist trade, 
he said, the West Indies were 
keen to have the latest designs, 
especially in cookers and 
refrigerators. 


| proceedings would be 


taken 
in court. These price-fixing 
arrangements were said to have 
existed since 1912. 

The ten firms named in the 
report comprise nine manufac- 
turing concerns and one, Auto- 
matic Electric (Canada) Ltd., 
selling organisation. The nine 
are: Northern Electric Co. 
Ltd., Philips Electrical Works 
Ltd., Canada Wire and Cable 
Co. Ltd., Canadian General 
Electric Co. Ltd., Cables Con- 
duits and Fittings Ltd., Federal 
Wire and Cable Co. Ltd., Tri- 
angle Cable and Conduit 
(Canada) Ltd., Boston Insu- 
lated Wire and Cable Co. Ltd., 
and Industrial Wire and Cable 
Lid. 

Investigations started in May 
last year when certain muni- 
cipal public utility bodies com- 
plained of receiving identical 





tenders. 


International Effects 
of Inventions Bill 
DURING a national emerg- 
ency the Government naturally 
takes powers permitting it to 
use any patents and registered 
designs which it considers 
necessary for the safety of the 
country. Such powers are at 
present exercised under the 
Defence (Patents, Trade Marks, 
etc.) Regulations, 1941, and 
under certain sections of the 
1949 Patents and Registered 
Designs Acts. Now, it is in- 
tended to make such arrange- 
ments permanent, and a Bill 
entitled The Inventions and 
Designs (Crown Use) Bill has 
been introduced into the House 
of Lords. Provision is made 
for the payment of compensa- 
tion to owners of patents, etc. 
It has been suggested by the 
Secretary of the Chartered 
Institute of Patent Agents that 
the Bill may have wider reper- 
cussions than are at first 
apparent. It is felt that agree- 
ments between firms in this 
country and others overseas, 
providing for the exchange in 
confidence of technical infor- 
mation, etc., would be seriously 
prejudiced if the right of 
Government departments to 
demand and _ publish such 
information were put on a 

Permanent basis. 





The First Half-Century 


Mr. Gay asked the engineers of the London stations whether 


having. 


stations in the country. 





ESTA 


they had tried mechanical stokers, and if they were worth 
In a majority of something like three to one, the 
answers were in favour of hand firing. Also, he tried three 
Two on the coalfields were emphatic- 
ally in favour of mechanical stoking; one, elsewhere, was, in 
a hesitating manner, against it. The result, be it said, coincides 
with the information that has been obtained by the circularising 
of provincial stations by other people; otherwise one would 
say three examples are not statistics, and indicate no result 
more trustworthy than might be got by thrice tossing a penny 
piece.—From our issue of December 3, 1903. 
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Leeds consider their Smoke Problem 


A PROPOSAL has been made 
for the establishment of smoke- 
less zones in Leeds. The Health 
Committee is to ask the Cor- 
poration to promote a bill in 
Parliament to reduce smoke 
pollution, and several other re- 
commendations of a 
nature were contained in a 
memorandum considered by the 
committee recently. It is sug- 
gested that as a first step to- 
wards the establishment of 
smokeless zones powers should 
be included in the general law 
applicable to the country as a 
whole. 

British Railways are urged to 
try to eliminate locomotive 
smoke from the centre of large 
cities. It is also suggested that 
local authorities be empowered 
to contribute towards the cost 
of converting old domestic fire 
grates to certain approved 
smokeless fuel types. «Con- 
sideration should also be given, 
it is stated, to the adjustment 
of coal and coke prices so as to 
encourage the use of coke. 

The memorandum goes on to 
ask that the B.E.A. and Gas 
Council consider carefully the 
location of large centres of 


population before siting new 
| 


power stations or gasworks. 


Western Views on Fuel 


Conservation 


PROMINENT amongst the 
speakers in the discussion last 
week of Dr. F. Taylor's Institute 
of Fuel Paper on Fuel 
Resources was Mr. S. F. 
Steward (chairman, S.W.E.B.). 
Mr. Steward, in congratulating 
Dr. Taylor on his paper, said 
that it was unfortunate that the 
whole question of fuel con- 
servation had tended to become 
a battleground of theorists, 
and sometimes a hobby-horse 
of cranks. Turning to technical 
details, he agreed that the basic 
space heating load should be 
taken by solid fuel, but felt that 
sufficient supplies of smokeless 
fuel were a pre-requisite. He 
thought the Ridley Committee 
was in conflict with its own 
argument in recommending a 
monthly basis for m.d. charges. 


Finally, it is suggested that local 
authorities be empowered to 
keep closer watch on new fuel 
burning installations and on the 
care and maintenance of such 
plant. 


similar 


Electricity Will Solve 
Pollution Problem 


THE unqualified assertion that 
| electricity was the most im- 
portant factor in defeating 
atmospheric pollution was 
made by Birmingham's city 
engineer, Mr. H. J. Manzoni, 
at last week’s annual dinner of 
the E.C.A.’s Birmingham 
branch. Another important 
step in extending the span of 
life could be made by cleaning 
the air, he said, and this could 
be done more quickly and more 
efficiently by spreading the use 
of electricity. Mr. Manzoni had 
a word of criticism also, how- 
ever. He said there was little 
excuse for carrying power lines 
across the country on pylons. 
Some efficiency had to be 
sacrificed at times to ensure we 
did not go too far in what was 
esthetic bad manners, he said. 
Other speakers at the dinner 
were Mr. R. H. Sadler, vice- 
president of E.C.A., Mr. J. J. 
Gracie of the G.E.C. Ltd., 
Ald W. S. Lewis, chairman of 
Midlands Board, and Mr. J. W. 
Johnson, branch chairman. 





Christmas in Credaland is the theme of seasonal displays 
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NEW FLEXIBILITY 
FOR RESEARCH 


CUTS made in the expansion 
programme of the Department 
of Scientific and Industrial 
Research are to be restored. 
This was announced last Friday 
by Sir lan Heilbron, F.R.S., 
chairman of the Government's 
Advisory Council for Scientific 
and Industrial Research. The 
cuts were imposed two years 
ago as part of the general drive 
for economy in Government 
departments. The change will 
affect progress both in D.S.LR. 
research stations and in the 
co-operative research stations 
which the Department finances. 

Another important change 
which Sir Ian announced is 
Government agreement to the 
idea of planning D.S.LR. work 
broadly on a five-year basis. 
This, he said, was a step which 
had been urged for many years. 
It would have the effect of 
making possible greater flexi- 
bility and continuity of policy. 

The occasion of these 
announcements was a meeting 
of chairmen and directors of 
research associations, who were 
atiending a private conference 
to discuss the education of 
technologists and technicians. 
Lord Woolton, who also spoke, 
said he was sure that the 
services that science had to 
render to industry were being 
neither fully used, nor 
appreciated. 


of Creda 


cookers and other equipment made by Simplex Electric Co. Ltd. Pictured 
is the current display in the company's Birmingham branch window 
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Novel Electrical Contest for Young Farmers 


DEVELOPMENT of electricity 
in the rural areas is the primary 
concern of the S.W. Electricity 
Board. Continuing their policy 
of publicising the advantages 
electricity brings to the farmer, 
the Board has inaugurated a 
novel competition for Young 
Farmers. Object of the com- 
petition. is to familiarise far- 
mers of the future with the 
economics of electricity on the 
farm. Investigations, which 
the contest will entail, will lead 
them to study _ electrical 
methods in agriculture, and 
ways of reducing labour and 
fuel costs. About 160 clubs 
will be eligible. 

Teams from Young Farmers’ 
Clubs will be given plans and 
details of an imaginary farm 
and will then have to decide 
ways and means of obtaining a 
mains electricity supply, how 
they would wire and equip the 
farmhouse and buildings to the 
best advantage so as to ensure 
the fullest economy and effici- 
ency. In addition the teams 
will have to prepare statements 
of costs with annual compari- 


Attempt to Blow Up 
Transmission Line 
AN unsuccessful attempt to 
dislocate the 132 kV transmis- 
sion line between Carlisle and 
Dumfries was made some days 
ago. Whatever the motive be- 
hind the action, there was no 
interruption to the supply and 
only superficial 
done. Explosives wrapped in 
newspaper were also found at 
the foot of a tower off the Corn- 
hill-Berwick road. An explosion 
twisted one of the main supports 
of a pylon about eight miles 
from Dumfries and damaged 
the concrete base. A second 
charge had not detonated. 
Commenting on the explosion 
at Stirling, Mr. T. Johnson 
said he did not know what 
crazy motive lay behind the 
action. He said it may have 
been because of an idea that 
surpluses of electricity were 
being “exported” to ‘England 
—an idea which had been dis- 

proved time and again. 


sons before and after the in- 
stallation of electricity. 
The investigations are to start 


very soon. Entries will be for | 


mixed teams of six, including at 


: 
least two girls, and not more | 


than two members should be 
over 21 on January 1 next. 
Notices of intention to compete 
should be in by January 20. 


OFFICIAL PUBLICATIONS__ 


MINES AND QUARRIES BILL (see 
page 1067). M.S.O. 3s, 
INVENTIONS AND DesiGNs (CROWN 
Use) BILL (see page 1064). 
H.M.S.O. 6d. 
British INDusTRIES Fair. Report 
of sub-committee of Exhibitions 
Advisory Committee (see page 
1046). H.M.S.O. 6d. 
2.R.A. REPORTS. 
G/T247: Contactors: Contact 
Wear and Heating Tests on 
400 A 5S A, Three-Phase 
Models, by H. W. Baxter, 
6s. 3d.; G/T263: Contact Wear 
of 440 V, 150 A, Three-Phase 
Contactors, by H. W. Baxter 
and B. Hopwood, 7s. 9d.; 
G/XT135: Air-Break Arc Chute 
Circuit-Breakers: Discussion of 
Published Information on Mod- 
ern Types, by M. P. Reece, 
1Ss. 4d.; T/T48: Meter and 
Instrument Jewels and Pivots: 
Fourth Interim Report, by G. F. 
Shotter, 30s. 8d. ; Z/T88: General 
Solution of Special Case of 
Non-Linear Differential Equa- 
tion, by H. Goldenberg, 3s. 3d. 


— 
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| Conference on Power 
Factor to be Repeated 


THE three-day conference on 
the causes, effects and improve- 
ment of Power Factor, referred 
to in these columns last week, 
proved to be an outstanding 
success. Industrialists from all 
classes of industry in east Wales 
were invited by the S. Wales 
Electricity Board to attend. 
So successful was this con- 
ference that the Board proposes 
to repeat it early in the New 
Year for the benefit of indus- 
trialists in west Wales. This 
second meeting will be held at 
Swansea. Mr. W. A. Gallon, 
deputy chairman of the Board, 
opened proceedings each day, 
and was followed by Mr. W. P. 
Warren, section head for indus- 
trial supplies. 

Among firms exhibiting were 
B.I.C.C. Ltd., Bryce Electric 
Construction Co. Ltd., Dubilier 
Condenser (1925) Ltd., Fer- 
ranti Ltd., Johnson and Phillips 
Ltd., Philips Electrical Co. 
Ltd., Standard Telephones and 
Cables Ltd., and Wego Con- 
denser Co. Ltd. The Board 
provided full facilities for these 
exhibits, including the erection 





of stands. 








damage was | 


Right, Mr. W. ®. 
Warrenaddresses 
the Power Factor 
Conference, and, 
below, is part of 
the large gather- 
ing of industrial- 
ists during a dis- 
cussion 
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Safety Precautions in 


Mines and Quarries 


PROVISIONS for safety and 
health in all types of mines and 
quarries will be brought under 
a single Act, if the Mines and 
Quarries Bill, published last 
weck, reaches the statute book. 
Although the Bill is essentially 
a consolidation of existing Acts, 
it also introduces some new 
clauses. These cover, among 
other matters, new arrange- 
ments for responsibility in 
avoiding dangerous amounts of 
dust, and the raising of the 
minimum age for the employ- 


ment of boys below ground to | 


16, as from a date to be fixed 
by the Minister. 

One clause of the Bill is en- 
titled “Electricity and Electrical 
Apparatus.” It provides for the 
making of regulations with 
respect to the generation, trans- 
mission, use, etc., of electricity 
at mines and with respect to the 
use, construction, installation, 
etc., of electric apparatus and 
electric cables at mines. In- 
spectors are given power to 
order the prohibition or restric- 
tion of the use of electricity in 
a mine if they consider it 
dangerous. There is no longer 
a requirement that the electri- 
city supply must be cut off if 
the proportion of firedamp 
present exceeds a certain per- 
centage, but specific provision 
is made for regulations dealing 
with this matter. 


COPPER EXPORTS 
VALUATION basis for certain 
copper goods which may be 
exported without licence has 
been changed. As from last 
Monday export licences will 
not be required provided the 
value of the goods exceeds the 
value of the copper or alloy 
content calculated at the rate 
of £330 per ton for copper and 
£220 per ton for alloys mainly 
of copper. Previous values 
were £380 and £250 per ton 
respectively. This applies to 
goods listed under Group 6(2) 
of the first schedule of Export 
of Goods (Control) (Consolida- 
tion) Order, 1953, and does not 
apply to exports to China, 
Hong Kong, Macao or Tibet. 





Jackson Electric Stove Co., are to 
present annually a medal known 
as the Merite Culinaire, to the 
best student at the Scottish Hotel 
School, Glasgow. Main kitchen is 
equipped with electrical cooking 
equipment. First recipient of the 
medal and a prize of 10 guineas is 
Andrew Morton, seen here showing 
it to Mr H. MacKenzie, Scottish 
manager of Jackson's 


Special Charges for 


Churches Advocated 


THE Yorkshire Electricity Con- 
sultative Council made one ex- 
ception to their general ap- 
proval of the Board’s new 
standardised commercial tariffs. 
The exception concerned places 
of worship where it was felt 
that there were large floor areas 
with a low intensity of lighting 
which was used off-peak. The 
situation appeared to demand 
some alleviation in the tariff, 
which would not necessarily 
apply to associated buildings. A 
four-block sliding scale was 
suggested in which the first 
eight units per quarter for each 
100 sqft of floor would be 
charged at 4-125d., the next 16 
units at 1-:75d., the next 126 
units at 0-875d., and the re- 
mainder at 0-75d. per unit. 

The Council also asked that 
the tariffs be reviewed after 
about 12 months’ operation. 
The Board was requested to 
raise the basis of the coal clause 
from 38s. to a figure more 
appropriate to the actual cost 
of coal, and that the fuel clause 
increment be reviewed periodi- 
cally. 


| 





Instrument Congress 
in America 

AS already announced in these 
columns some months ago the 
first International Instrument 
Congress and Exposition is to 
take place in Philadelphia be- 
tween September 13 and 24 
next year. A meeting for the 
discussion of initial plans took 
place recently. It was reported 
then that of the 626 stands pro- 
vided, just over 500 had been 
reserved by 262 exhibitors to 
date. A supplementary plan of 
the exhibition provides for an 
additional 120 booths. The In- 
strument Society of America is 
sponsoring the Congress which 
has the support of all the en- 
gineering societies, including 
the American LE.E. 


London Viewing of 
Falco “‘Royal’’ Cooker 


BECAUSE of the impractic- 
ability of the Falco mobile 
showroom touring the London 
area, Falco Electrical Appli- 
ances Ltd. held a viewing of 
their attractive “Royal” cooker 
at the London showrooms of 
Allied Ironfounders Ltd., in 
Brook Street, as part of the 
publicity drive for the new 
model in this area. The model 
was described in our issues of 
28th May and 4th June and 
subsequently appeared at the 
company’s stand at the B.E.P.C. 
Exhibition. It now has a sep- 
arate toggle switch on the con- 
trol panel operating supply to 
the built-in kettle plug. 
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Ships and Wildfowl 
at Batti-Wallahs 


PRINCIPAL guest at the 
Batti-Wallahs’ luncheon last 
week was Lt. Cdr. Peter Scott, 
R.N.V.R., who spoke of some 
of his wartime experiences and 
also of his work connected with 
the collection of data and in- 
formation on wild birds. The 
vote of thanks was proposed by 
Past-President Perkins, and the 
Mate, Mr. T. C. F. Bigland, 
informed the company that 
there would be no meeting in 
December. Admiral Mason 
would be the speaker at the 
luncheon on January 27, 1954. 
The collection was donated to 
the Severn Wild Fowl Trust. 


NEWS 


The 350th anniversary of the 
death of Dr. William Gilbert, 
an electrical pioneer, is being 
commemorated by official func- 
tions at his native town of 
Colchester, today (Thursday). 

Selling price for tungsten 
ores of standard 65% grade and 
ordinary quality have been 
reduced again. Wolframite is 
now priced at 195s. and 
Scheelite at 180s. per long ton 
delivered consumers’ works. 

Mr. S. F. Steward, chairman 
of S. Western Electricity Board, 
contributed an article on 
“Rural Electrification” to the 
Financial Times survey of 
published 


British Agriculture 
on Monday. 


Exhibition of New Road Signs 


IN the absence of the Public 
Works Exhibition this year and 
coinciding with the Building 
Exhibition, Gowshalls Ltd. 
staged a small private exhibi- 
tion in their Bloomsbury, Lon- 
don, headquarters. 

Among exhibits was the latest 


Rise for Tech. Teachers 


NEW salary scales agreed by 
both sides of the Burnham 
Technical Committee were pub- 
lished last week, and should 
eventually mean a salary in- 
crease of from £25 to £35 per 
annum, with effect from April 1 
next, more for first-class 





honour graduates. Annual in- 
crements are increased in some 
cases. The salaries of princi- 
pals will be reviewed and ad- 
justed as from the same date. 


idea in road reflector signs— 
the “Reflective” series. Instead 
of the usual stove enamelled 
road signs picked out with 
glass “bullseyes”, the new signs 
have a surface which becomes 
luminous even from incidental 
light and make the signs clearer 
against dark backgrounds The 
surface consists of a form of 
granulated glass which, in an 
adhesive base, is sprayed on to 
the sign and fired. 

Another introduction is the 
use of rigid polyvinyl chloride 
in the production of smaller 
road signs. Lettering and 
colour are fused into the p.v.c. 
during processing and form a 
colour-fast weatherproof and 
lightweight sign. Fluorescent 
strip lighting is now being used 
to illuminate some signs. They 
are mounted at the side in 
weatherproof fittings. 


New fluorescent 
fittings shown by 
Gowshall Ltd. at 


their exhibition of | 


road signs in Lon- 
don last 
These provide a 
welcome improve- 
ment in illumin- 


week, 


ating direction 


signs 
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Society of Engineers is 
celebrating its centenary next 
year. A comprehensive pro- 
gramme of events is being 
arranged to mark the occasion, 
extending from May 4 to 6. 
Scottish members will hold 
their own celebrations on 
May 15. 

Generation of electricity by 
use of sludge gas has been 
Started at Coventry’s sewage 
disposal works at Finham. 

Treasury has made an order 
reimposing a 10% ad valorem 
Customs duty on imports of 
sulphuric acid and oleum. 

Newly completed turbo-elec- 
tric tanker Helix is equipped 
with regenerative condensers, 
main closed feed system, boiler 
feed pumps, feed heaters, eva- 
porating and distilling plant, 
auxiliary feed system and Weir- 
Lawson De-oiler, made by G. 
and J. Weir Ltd. 


Expansion in Guernsey 


IN our article on the opening 
of the Guernsey St. Sampson's 
Power Station extensions (see 
our November 19 issue), men- 
tion was made of the cabling 
extensions and of the rapid and 
efficient switchgear changeover 
which took only nine days with 
no interruption of supply. We 
would point out that the whole 
of the trunking system and the 
running of the p.v.c. covered 
cables were undertaken by the 
States of Guernsey Electricity 
Department, and the actual 
changeover of switchgear was 
carried out by the Department's 
employees under the  super- 
vision of Mr. R. H. Samman, 
the Mains and Station superin- 
tendent. That this speedy 
changeover should have been 
possible is a tribute to the close 
co-operation which existed 
between the various contrac- 
tors and the Department during 
the whole of this work. Elec- 
tricity Supply in Guernsey is 
controlled by the States of 
Guernsey Electricity Board and 
consumption in the year end- 
ing August 1953 was 20-833 
million units per annum and 
not 28-833 million as was stated 
in the article 
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Questions in Parliament .. . 





Wholesale!Supply of Cables 

Mr. Swingler asked last week whether legisla- 
tion was to be introduced giving effect to the 
Monopolics Commission's recommendation con- 
cerning the supply of insulated electric wires and 
cables. The recommendation was that exclusive 
dealing provisions in agreements with wholesalers 
should cease. He was told that the Minister of 
Supply would be in a position to make a full 
statement shortly. 


Air Pollution Report 

The Air Pollution Committee had submitted 
an Interim Report to the Minister of Housing 
and it is to be published this week. Mr. E. 
Marples gave this information in a _ written 
answer. 


Atom Power Station Site 

Mr. D. Sandys assured Capt. Orr that all suit- 
able sites in Great Britain and N. Ireland had 
been considered for the first breeder reactor plant 
for generating electricity. He had been asked 
concerning possible sites in N. Ireland. 
Loans for Fuel Saving 

The Minister of Fuel stated that loans were 
available to industrialists who, to save fuel, 
changed from coal to oil burning provided the 
savings were worthwhile. Mr. Grimond raised 
the point. 


Wind Power Generation 

Electricity was being generated by the 100 kW 
wind power generator in Orkney and the two 
machines working on the Andreau principle were 
being erected at St. Albans and Cranfield, Mr. G. 
Lloyd stated in a written answer. Mr. Grimond 
had asked for a statement on results of experi- 
ments to date. 


Generating Capacity 

Britain was not yet in the happy position of 
being able everywhere to meet all the maximum 
loads if the height of winter should be excep- 
tionally cold, Mr. Lloyd said last week, but the 
position was better than last year, which in turn 
was much better than the year before. Total in- 
stalled capacity on October 31 last was 18,594 
MW. In 1952 it was 16,996 MW and in 1951, 
15,524 MW. 
Flashing Beacons 

In regard to the installation of flashing beacons 
on pedestrian crossings, Mr. Davies asked if the 
Road Research Laboratory had been consulted 
concerning the effects of the lights. He pointed 
out that there had been a 14% decrease in the 
number of deaths as a result of the installation, 
and asked if the Minister would be prepared to 
finance research into the use of the beacons by 
the Laboratory. Mr. Molson replied that flash- 
ing beacons were suggested by the Road Research 
Laboratory. 

A further question was asked later in the week 


by Maj. Anstruther-Gray regarding the annual 
cost of operation. Mr. Molson said a reliable 
estimate could not be given because of the short 
time the beacons have been in use. He was in- 
formed, however, that the lighting of crossings 
cost about £4 per beacon per year. That in- 
cluded electricity, renewal of lamps, general 
maintenance, etc 
Information on Atomic Research 

The exchange of information between Britain 
and the U.S. on research and developments in 
the atomic energy field was the subject of more 
questions in the House last week. Although most 
of the discussion concerned defence and weapons 
of war, Mr. Edelman asked how far the exchange 
of information on industrial uses of atomic 
energy had reached. The Prime Minister said 
the present position in that sphere remained un- 
changed but agreed there should be an enlarged 
and general reciprocal exchange to avoid waste- 
ful duplication, and that was what the U.K. was 
endeavouring to obtain. 


Railway Safety Devices 

The Minister of Transport was asked by Mr. 
Nabarro last week to make a statement on the 
implications of the Report on the Harrow train 
disaster. Mr. Molson said the Transport Com- 
mission had decided to extend automatic train 
control, as announced last July. Trials with new 
equipment were being carried out. In addition 
multi-aspect colour light signalling was being ex- 
tended where traffic justified it. Standards for 
new signalling works, he added, were laid down 
in the official publication “Requirements for 
Passenger Lines and recommendations for Goods 
Lines.” 

Copper Supplies 

A question was asked last week as to why 
private dealings in copper reopened last August 
when there was insufficient privately bought 
copper in the pipeline between producers and the 
London markets. Replying, Mr. Amory stated 
that the Ministry of Materials bought copper. up 
until August 4 and all in the pipeline therefore 
belonged to the Ministry. It was agreed, how- 
ever, that stocks would be released to cover the 
period until supplies from the main Common- 
wealth producers could reach England, and 
urgent requirements could still be honoured 
through the Government Broker on the Metal 
Exchange. 

On Monday, Mr. Amory rejected the sugges- 
tion that there was a serious shortage of copper 
supplies. Where local shortages existed they were 
met by the Government broker. Producers were 
not asked to give undertakings about supply. 
Consumers arranged for their own supplies but 
the Government did obtain informal assurances 
from Commonwealth producers, of their con- 
tinuing attention to the UK's needs, he said. 





1070 


Company Activities 
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Aerialite Ltd. 

Operations during the year ended May 31 last 
resulted in a record trading profit. At £230,000 
that total is £31,885 higher than for the previous 
year. With a final dividend of 55% the total 
distribution for the year is again 884%. Mr. L. S. 
Hargreaves, chairman and managing director, re- 
ports that the business is exceedingly active, and 
with the completion of the extension to the fac- 
tory, the turnover of all sections has increased 
very considerably since June. The subsidiary 
Year | £ £ % on 1 Ord. 

to | Trading Net 
May31| Profit Profit 


146,157 $2, 353 | 281 
55,996 | 158 
65,494 179 
68,211 144 
230,000 | 75,886 170 

* Plus 874% capital bonus. 
company, Nettle Accessories Ltd., has had an- 
other good year, both the turnover and the profit 
having been increased. The South African con- 
cern is also producing good trading results, and 
he feels that the company will ultimately benefit 
considerably from investment in the firm. As to 
the future, he reports a generally healthy order 
book, and a considerable increase in turnover 
during the current period, The employees are to 
receive a special bonus to mark this, the com- 
pany’s 21st birthday year. £10,000 is allocated. 


Brook Motors Ltd. 

The year ended September 30 last was an ex- 
tremely difficult one. Markets being slow to re- 
cover from the earlier recession, ard definite 
improvement was not felt until the last three 
% on Ord. 
Earn’ al Paid 
148,050 im] — | 
219,870 20 | 38/6 | 32/6 
1952 | 762,970 | 243,491 | | 25 | 34/3 | 28/- 
1953 | 484,988 | 107,495 20° | 37/- | 27/10 
* Plus 163% capital bonus. 
months of the period, Mr. F. V. Brook, chair- 
man, explains. At the same time there was a 
revival in the firm’s direct export trade. But 
competition from continental sources is now 
very keen, he warns. The directors have already 
decided to add another 10,800 sq ft of floor 
space to the new factory near Barnsley. 
Burgess Products Ltd. 

At £240,668, the group net profit before 
charging taxation is £38,214 higher than for the 
previous year. The Ordinary dividend has also 
been increased by 5% to 30%. 

Burco Ltd. 

The decrease in profits is attributable to the 
big fall in the sales of household goods which 
began in October, 1952, and lasted until the 1953 





Ord. Price q 
\Earn’d 


150 [15/10 {12/10 
7/1 











Year | £ Ord. Price 
rading 
Sep. 30 30) 


Profit 
“1950 


1951 | 560,769 


£ 
Net 
Profit High | bow 





388,333 

















Budget, Mr. D. K. Ward, chairman and manag- 
ing director, states. For this, of course, the 
incidence of purchase tax was blameworthy. The 
large stocks held by trade customers have been 
liquidated (without loss to them or the firm), and 
buying during recent months has been on an 
increasing scale, he adds. At the present time, 
production is at a much higher rate than ever 
before. Negotiations for the acquisition of the 
capital of three small companies, to which we 





Year £ £ Ord. Price 
to Trading Net 
Sep.30| Profit | Profit 


*% on Ord. 


Earned Paid | High | Low 


1949 
1950 
1951 


98, 356 
122,647 
144,574 


| 39,535 | 68 35 
| $4,289/ 94 424 | 
59.475 | 108 383 
1952 | 160,047 | $4,281 | 113 35 
1953 | 114,716 | 62,560| 79 35 | 17/9 
referred on October 29, have been ceuieiell. 
and will be effective as from January 1 next. 
The firms are: Thomas Ashworth and Co., 
Cooper Bros. Ltd. and Taco (Cloche) Ltd., being 
engineers and foundrymen, specialising in cast- 
ings for domestic washboilers and for textiles 
and horticultural purposes. These acquisitions 
will absorb the company’s surplus liquid funds, 
and it is therefore proposed to capitalise £105,000 
from general reserve, to be issued as bonus shares 
on a one for one basis. 


Crabtree Electrical Industries Ltd. 

The further decrease in trading profit for the 
year ended July 31 last, would secm to indicate 
a reduction in output, or of the profit margin. 
But the company is in a strong financial position. 
The balance sheet records stock and work in pro- 


17/6 
19/4 
21/3 
18/- 
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% on Ord. Ord. Price 

Net 

Profit 

122, 846] 34 174 | 43/6 | 31/3 

135,939} 38 | 173 39/9 | 32/- 

154.861) 46 | 17) | 44/3 | 33/9 
| el - 


to Trading 
July 31} Profit 

"1949 | 246,624 | 12 

1950 | 368,757 
1951 | 458,922 


Year | 
| 
| 


Earned) Paid High | Low 


1952 | 357,244 | 111,983) 33 17} | | 30/- 
1953 | 241,076 | 62,944) 16 174 | 3 27/9 
gress and tools valued at £609,321 at = 31 last, 
this being a reduction of about £120,000 on the 
previous year’s figure. Cash in hand amounted 
to £279,644 (£259,563). 


Dewhurst and Partner 

The net profit for the year ended September 
30 last is £46,102 (£51,600) and with a final divi- 
dend of 15%, the total distribution for the year 
remains 19%. 


Electrical Apparatus Co. Ltd. 


Application is being made for a London quota- 
tion for all the Ordinary capital of this concern. 
To put the equity into market shape, an extra- 
ordinary meeting is to be held on December 17, 
to adopt new Articles, to sanction a one-for-five 
scrip issue and split the £1 Ordinary into 5s. 
denomination. 
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General Cable Manufacturing Co. 

This cable concern reports a reduction in the 
net profit (before taxation) for the year ended 
September 30 last. The total of £106,538 com- 
pares with £133,174 for the previous year, but 
the dividend is again 30%. 


Hick, Hargreaves and Co. Ltd. 

Along with notification of a 5% interim 
dividend (same) but on the larger capital, the 
directors recommend the capitalisation of 
£168,000 from reserves for a scrip issue of one 
new £1 share for every two held. Consent of the 
Capital Issues Committee has been received. 
London Electric Wire Co. and Smiths 

Having obtained Treasury consent, it is pro- 
posed to give effect to the one-for-one scrip issue, 
of which details were given earlier. 

Sperryn and Co. 

The consolidated net profit for the year to 
July 31 last, amounts to £43,957, which is £17,585 
lower than that of the preceding 12 months. The 
final dividend is 8% making a total of 12% for 
the year. 

Sun Electrical Co. Ltd. 


This concern also reports a small decrease in 
the volume of sales due to purchase tax uncer- 
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tainty. But vigilance is constantly exercised 
while keeping stocks as low as possible com- 
patible with sales efficiency, in order to avoid 


Year £ £ % on Ord. Ord. Price 
to | Trading | Net ~——+- 

Apr 30} Profit | Profit | Earned| Paid | High 
1949 | 79,776 | 23,587} 36 | 7 22/6 
1950 | 89,374 | 27,184 43 | 10 | 23/7 
1951 | 132,757 | 44,249) 80 | 15 | 25/6 

1952 | 113,545 | 33,087 $7 1s 26/- 

1953 | 101,742 | 30,415! 49 1S_| 27/- | 24/6) 
possible losses arising from price reductions. It 
is proposed to transfer a further £10,000 to 
general reserve, bringing that reserve up to 
£85,000. 

Dividends Declared 

Belliss and Morcom.—Interim reduced to 24% 

(4%) in view of trading results to September 30 
last which have proved unfavourable as the con- 
ditions referred to in the last report have con- 
tinued, the directors state. 

Lisbon Electric Tramways.—Interim of 24% 
tax free (same). 

Oldham and Son—Interim of 74% (same). 

Oriental Telephone and Electric Co.—Interim 
of 4% (same). 

Senior Economisers Ltd.—Interim of 15% 

(30%) but on’ doubled capital. 























Electric Supply News .. . 





Chester 

The first 30 MW _ generator at the new 
Connah’s Quay power station, Merseyside and 
North Wales Division, B.E.A., is expected to go 
into operation this month. The station is to have 
an ultimate capacity of 180 MW, made up of 
six Parsons 30 MW turbo-alternators, along with 
International Combustion boilers. The project 
was initiated in 1947 by Chester City Council, 
who proposed to replace their existing small 
station at Queensferry by a new station of about 
60 MW capacity. But when the B.E.A. took 
over the project in 1948 it was decided that a 
larger station would be required. As the site at 
Queensferry was unsuitable for such expansion 
the Connah’s Quay site was chosen. 


Merionethshire 

Further criticism of the B.E.A.’s tentative 
scheme for a pumped storage hydro-electric 
project in the Cader Idris area, is contained in 
the annual report of the Council for the Preser- 
vation of Rural Wales, published last week. The 
report states that Llyn Cau and the adjacent cliffs 
of Cader Idris are among “the grandest things 
in Wales, and the peaceful quiet of Talyllyn far 
below is one of the loveliest." The council 
believes that the experiment should be carried 
out elsewhere—and not anywhere inside the 
boundaries of the National Park. Rejecting the 
B.E.A.’s view that the scheme is only in the 
preliminary investigation stage, the Council con- 
siders that if, as the result of their investigations, 


the B.E.A. decides that the scheme would be 
economic, the temptation to promote a Bill 
would be irresistible. It has since been announced 
by Idris Ltd., owners of the estate which would 
be affected, that they have refused the B.E.A. 
permission to sink trial bores on their land. 


North of Scotland 

Constructional Scheme No. 72 of the North of 
Scotland Hydro-Electric Board, which has just 
been published, provides for the erection of 
transmission lines to connect the power stations 
of the Board’s Loch Shin scheme in Sutherland, 
and for an extension of the Highland grid from 
the future Shin power station to Mybster near 
Halkirk in Caithness. The Board is slightly 
modifying its Moriston scheme (under construc- 
tional scheme No. 23B) by substituting a diver- 
sion of the main trunk road (A87) between Tom- 
doun and Cluanie Inn for the original road 
bridge across Loch Lyne. 


LIGHTING SCHEMES 


Buxton.—The Highways Committee propose 
to convert street lighting in another wide area of 
the town from gas to electricity at a cost of 
£4,896. 

Ince.—Application is being made to the 
M.O.T. for approval to the scheme for the con- 
version to automatic control of all electric street 
lamps, at a cost of £4,900. 

Leicester.—The Watch Committee propose to 
spend £47,651 on street lighting during 5 years. 





Commercial 





CONTRACTS OPEN 


HOME 


Dates given are the final for receipt 
of tenders, unless otherwise stated 


7 Dec.—Belfast. Installation in 
laboratories at Methodist Col- 
lege.—See Nov. 26 issue. 

7 Dec.—Bi m T.C. In- 
stallation of lift in block of shops 
and flats at Digbeth.—See 
Nov. 26 issue. 

7 Dec.— Garstang (Lancs.) 
R.D.C. Street lighting.—See 
Nov. 26 issue. 

7 Dec.—Newport (Salop) U.D.C. 
Street lighting—See Nov. 19 
issue. 

7 Dec. — Salford T.C. Call 
system in 4 bathing establish- 
ments.—Advertised in Nov. 12 
issue. 


7 Dec.—Scun T.C. Street 


lighting. —Advertised in Nov. 19 


issue. 

7 Dec.—Swansea T.C. Installa- 
tion in 129 houses on West Cross 
estate. Applications by above 
date.—Advertised in Nov. 19 
and 26 issues. 

8 Dec.-—Dublin T.C. Power fac- 
tor correction equipment for 
motors driving centrifugal 
pumps. Also 500 traffic bollards. 
—See Nov. 26 issue. 

8 Dec.—Dublin T.C. Supply of 
20 trough-type and 7 louvre-type 
fluorescent fittings—instant start. 
Finance Dept., City Hall. 

8 Dec.—Oldbury T.C. Street 
lighting.—See Nov. 26 issue. 

8 Dec.—Peterhead T.C. Instal- 
lation in blocks of flats on Catto 
Drive site.—See Nov. 26 issue. 
8 Dec.—Sedgley U.D.C. Street 
lighting.—See Nov. 19 issue. 

8 Dec.—Stockport T.C. Suppl 
of Class B concrete street light- 
ing columns during 1954. Bor- 
ough Surveyor, Town Hall. 

9 Dec.—Lancashire. Electrical 
installation in Rossendale Col- 
lege of Further Education. 
County Architect, County Hall, 
Preston. 

9 Dec.—Southport T.C. Light- 
ing and heating in houses in 
Heathfield Rd. estate. — See 
Nov. 26 issue. 


Information 


10 Dec.—Cardiff R.D.C.  In- 
stallation of electricity in houses 
in various districts. s. 4 
Youldon, engineer and sur- 
veyor, 20 Park Place, Deposit 
£3 3s. 

11 Dec.—Belfast T.C. Boiler 
units for Power Station West.— 
Advertised in Oct. 1 issue. 

11 Dec.—Belfast T.C. Exhaust 
piping with valves and electrical 
controls for Power Station West. 
—Advertised in Oct. 15 issue. 
11 Dec.—Durham. Electrical 
installation in Leadgate county 
school. G. R. Clayton, County 
Architect, Court Lane. 

11 Dec.—Sheffield T.C. Instal- 
lation in 691 dwellings on Green- 
hill estate.—See Nov. 26 issue. 
12 Dec.—Maesteg (Glam,) 
U.D.C. Wiring 26 houses on 
Duffryn Maddock site, Nantyf- 
fylion. Engineer and Surveyor, 
Council Offices, Talbot St. 

12 Dec.—Newmarket U.D.C. 
Street lighting.—See Nov. 19 
issue. 

12 Dec.—Port Talbot T.C. In- 
Stallation in 810 houses at 
Cwmavon and Baglan.—Adver- 
tised in Nov. 19 issue. 

12 Dec.—Salford T.C. Supply 
and erection of electric scrap- 
metal baling press. Director of 
Public Cleansing, Bexley Cham- 
bers, Bexley Sq. 

14 Dec.—Barnsley T.C. Street 
lighting.—Advertised in Nov. 19 
issue. 

14 Dec.—Lancashire. Repair 
and maintenance of electrical 
and kindred equipment in 
schools in Middleton, Heywood, 
Littleborough, Milnrow, Wardle 
and Whitworth, during 1954. 
R. G. Capes, Div. Education 
Offices, 166-168 Drake St., 
Rochdale. 

14 Dec.—Washington (Dur.) 
U.D.C. Electrical installation in 
50 houses in Oxford Ave. Sur- 
veyor, Council Chambers. 

15 Dec.—Carlisle T.C. Elec- 
trical installation in 190 houses. 
L. J. A. Stow, City Engineer, 
18 Fisher St. 

16 Dec.—Cockermouth U.D.C. 
Supply and erection of 20 con- 
crete columns with 140 W 


ELECTRICAL TIMES 


sodium lanterns, control gear, 
etc.; two columns with 240 W 
fluorescent lanterns, control gear 
and wiring. and 17 columns 
with 100 W tungsten lanterns, 
control gear, etc. M. M. Dixon, 
Surveyor, Town Hall. Deposit 
£2 2s. 
16 Dec.—Southampton T.C. Re- 
newal of electrical installation 
at Foundry Lane junior school. 
Details from Borough Archi- 
tect, Civic Centre, by Dec. 7. 
Deposit £1.—Advertised in this 
issue. 
16 Dec. — Newcastle - on - Tyne 
T.C. Installation in 21 flats. 
See Nov. 19 issue. 
16 Dec. — Newcastle - on - Tyne 
T.C. Lighting in 965 houses 
See Nov. 19 issue. 
16 Dec.—Norwich T.C. Illumi- 
nation of 18 pedestrian crossings. 
Advertised in Nov. 26 issue. 
16 Dec.—Scunthorpe T.C. Sup- 
ply of equipment, and erection 
and wiring of 25 25-ft and 
136 15-ft concrete columns for 
street lighting on Church Farm 
estate. C. Cooper, Borough Sur- 
veyor, Comforts Ave. Deposit 
£2 2s.—Advertised in this issue. 
18 Dec.—Belfast T.C. Turbo- 
alternators, feed heating and 
condensing plants sets, genera- 
tor transformers, and circulating 
water pumps for Power Station 
West.—Advertised in Oct. 15 
issue. 
18 Dec.—Belfast T.C. 110 kV 
oil pressure or gas type, and 
33 kV main cables, auxiliary 
cables and accessories.—Adver- 
tised in Nov. 5 issue. 
18 Dec.—Windsor T.C. Instal- 
lation in 36 flats in Dedworth 
Rd.—See Nov. 12 issue. 
18 Dec.—Windsor T.C. Electri- 
cal installation in 144 houses in 
Vale Rd., East and West Cres- 
cents. Borough Engineer, Kip- 
ling Memorial Bldg., Alma Rd. 
19 Dec.—Ely U.D.C. Wiring 20 
bungalows in Archery Cres. 
Engineer and Surveyor, Urban 
Council Offices, Lynn Rd 
19 Dec.—-Sleaford U.D.C. Sup- 
ply and installation of 38 400 W 
mercury discharge and 13 fluo- 
rescent units with control gear 
and wiring; and provision and 
erection of 44 concrete columns 
and 7 c.i. brackets. E. W. Lovatt, 
Clerk of Council, Council 
Offices, 19 Jermyn St. Deposit 
£1 Is. 
23 Dec.—Castle Ward (North- 
umb.) R.D.C. Electrical installa- 
tion in 146 houses at Brunswick 
Village. G. Edgar-Dimmack, 
engineer and surveyor, North 
Rd., Ponteland. Deposit £2 2s. 
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26 Dec.—N. Ireland. Electrical 
installation in Ralvo Presby- 
terian church, Larne. W. J. F. 
Donald, Treasurer, Raloo Pres- 
byterian Church, Grace Ave., 
Ballygally, Co. Antrim. 

28 Dec.—Fifeshire. Electrical 
work at Auchterderran South 
school.—See Nov. 26 issue. 

1 Jan.—Belfast T.C. Stores of 
electrical equipment required for 
year ending March 31, 1955, by 
Electricity Dept., East Bridge 
St. Fee, 10s.—Advertised in 
this issue. 

1 Jan.—Belfast T.C. Supply and 
erection of (a) telegraphs and 
operational telephones (Form 
N.1485), and (b) lighting and 
heating installation in 33 kV 
switchhouse (Form N.1488), for 
power station West. Merz and 
McLellan, Consulting Engin- 
eers, Carliol House, Newcastle- 
on-Tyne. Deposit in each case, 
£5 5s.—Advertised in this issue. 
1 Jan.— Wandsworth B.C. Sup- 
ply of electric lamps during year 
from April 1 next. Borough En- 
gineer, Municipal Bldgs., S.W.18. 
4 Jan.—Lancaster T.C. Pump- 
ing plants for Lune St., Scale 
Hall, and Willow Lane pumping 
stations.—See Nov. 5 issue. 

9 Jan.—Dagenham T.C. List of 
supplies includes electric lamps, 
cables, conduit and accessories 
for year beginning April 1 next. 
Borough Engineer and Sur- 
veyor, Civic Centre. 

9 Jan.—Romford T.C. Supply 
of electric lamps included in list 
of annual supplies. Borough 
Engineer, Town Hall. 

No date stated.—Banchory T.C. 
Street lighting scheme in High 
St. and Dee St.—See Nov. 26 
issue. 

No date stated.—Leslie (Fife) 
T.C. Electrical installation in 
50 houses on New St. site. Apply 
to Jas. Gentles and Son, Quan- 
tity Surveyors, Central Cham- 
bers, Kirkcaldy. 

No date  stated.— field 
(Dur.) R.D.C. Supply of elec- 
trical appliances in erection of 
262 dwellings. Housing Archi- 
tect is R. Dobson. 

No date stated.—Southampton 
T.C. Electrically-driven pump- 
ing plant for Timsbury pumping 
station.—See Nov. 26 issue. 


OVERSEAS 
Details of items marked * may be ob- 
tained on application to the Board 
of Trade, Lacon House, Theobalds 
Road, W.C.1, quoting reference 
7 Jan.—South Africa. Tenders 
(F.7084) invited by S. African 
Railways for supply of ten port- 
able metal rectifiers for aircraft 


engine starting and testing, suit- 
able for 4-wire, 3-phase 50 c/s 
a.c. supply; nominal voltage 
400/231. Chief Stores Superin 
tendent, S.A.R., Room 401, 
Park Chambers, Rissile St., 
Johannesburg. 8B.o.T. (Ref.: 
ESB 10154/53).* 
29 Jan. — Australia. Tenders 
(E.28/53) invited for supply and 
erection of 33 kV paper insulated 
cables and sealing boxes and 
3-3 kV paper insulated cables; 
also supply of 660 V power cable 
and multi-core control cable 
with accessories. Documents 
from Chief Engineer and Mana- 
zer, Dept. of Electricity, Kelvin 
ouse, Adelaide St., Brisbane, 
at 10s. 6d. a copy. 
2 Feb.—Brazil. Planning, sup- 
ply and erection of 69 kV trans- 
mission lines between Sao Jero- 
mino power station and Venancio 
Aires—about 60 kilometres. 
H-type wooden poles specified. 
Comissae Estadual de Energia 
ceeuerien. B.o.T. (Ref.: ESB 9266 
y.® 


2 Feb.—India. Supply of 3 v.h.f. 
direction finders 
giving sensed bearings to any 
aircraft transmitting in 118 to 
132 Mc/s band on line of site 
path of 100 miles. (No. SE- 
3/1250-D/111). Director Gen- 
eral, Supplies and Disposals, 
Govt. of India, Shahjahan Rd., 
Delhi. B.o.T. (Ref.: ESB 
10094/53)*. 


capable of 
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8 Feb.—New Zealand. Supply of 
three boilers, cach with ran- 
teed max. cont. rating of 7,000 Ib 
steam per hour. Cook Hospital 
Board, Gisborne. B.o.T. (Ref.: 
ESB 9178/53).* 


CONTRACTS PLACED 


B.E.A. 132 kV 2,500 MVA 
switchgear at Brunswick Wharf, 
British Thomson-Houston Co., 
Ltd.; Main and auxiliary power 
cables, control cables, acces- 
sories and station earthing 
system at Portishead B, W. T. 
Glover and Co., Ltd.; One 
30,000 kilowatt turbo-altern- 
ator at Goldington, British 
Thomson-Houston Co., Ltd., 
and Condensing and feed heat- 
ing plants for one turbo-altern- 
ator set at same, G. and J. 
Weir, Ltd.; 132 kV 3,500 MVA 
switchgear at Hams Hall C, 
A. Reyrolle and Co., Ltd.; 
Three 180,000 Ib/hr boilers at 
Ocker Hill, Babcock and Wil- 
cox, Ltd.; 66 kV switchgear and 
accessories at Stourport, Eng- 
lish Electric Co., Lid: Two %6 
MVA_ generator transformers 
at Connah's Quay, C. A. 
Parsons and Co., Ltd.; 11-8 kV 
and lower voltage cables and 
connections at Ince, British 
Insulated Callender’s Construc- 
tion Co., Ltd.; Two 760,000 
Ib/hr boilers at Ferrybridge B, 





Your 





**Greyco”’ fires, makers of? 
L.B.—S. Grey and Co. 
(1939), Ltd., Edgware Rd., 
The Hyde, N.W.9. (24883) 


**Freezolux’’ refrigerators, 
makers of? T.E.—Electro- 
lux Ltd., 153 Regent St., 
W.1. (24898) 


“‘Ivalek”’ crystal sets, makers 
of? F.E.—Ivory Electric, 
45 Grafton Way, W.1. 
(24907) 
**Bulle’’ clocks, address for? 
L.H.—Bulle Products Ltd., 
South Rd., Hailsham. 
(24931) 


*‘Noseparka’’ vacuum clean- 
ers, makers of? S.B.— 
S.E.P. Ltd., 4 Eden St., 
Kingston. (24967) 





Queties —— 


Unswered 


Operation recorders as men- 
tioned on page 954 of volume 
123, makers of? A.B.— 
Everett Edgcumbe and Co., 
Ltd., Colindale Works, 
The Hyde, N.W.9. (24949) 


**Airflow’’ cooker canopy and 
extractor fan, makers of? 
E.P.—Fenton Byrn and Co., 
Ltd., Airflow Works, Berry- 
lands Rd., Surbiton, Surrey. 


**Universal”’ coffee 

tors, made by Landis Friary 
& Clark. agents for? E.P.— 
L. G. Hawkins and Co., 
Ltd., 30/35 Drury Lane, 
W.C.2. (24998) 


The above are selected from ques- 
tions we have answered this week, 
if you have a query, send it to us, 
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Stirling Boiler Co., Ltd., Coal 
handling plant at same, Mitchell 
Engineering, Ltd., and one 120 
MVA_ generator transformer 
also at Ferrybridge B, C. A. 
Parsons and Co., Ltd.; 132 kV 
2,500 MVA switchgear at Dud- 
ley substation, General Electric 
Co., Ltd.; 275 kV 7,500 MVA 
switchgear at Monk Fryston 
substation, British Thomson- 
Houston Co., Ltd.; and 132 kV 
overhead lines at Penwortham 
substation, British Insulated 
oaner's Construction Co., 
td. 


NEW COMPANIES 


Extracted from the Registerissued by 
Jordan and Sons, Ltd., 116 Chance ery 
ne, London, W.C.2 


Walter Crane (Electrical En- 
neers), Ltd., 91-5 Westgate, 

akefield. Cap.: £2,000. Dirs.: 
W. Crane and C. E. Collett. 


F. E. Jewell and Co., Ltd. 
Manufacturers of jewel bearings 
and component parts for use in 
electrical meters, barometers, 
etc. Cap.: £2,000. Dirs.: F. E. 
Jewell, 11 Melton Rd., Leaming- 
ton Spa, and H. Weston, Bram- 
hall, Styvechall Rd., Coventry. 


E. and F. G. Kirkby Ltd., 
Boar’s Head Engineering Works, 
Darley Abbey, Darley, Derby. 
General, constructional, weld- 
ing, precision, mechanical, 
motor and electrical engineers, 
etc. Cap.: £5,000. Dirs.: F. G. 
Kirkby and Mrs. E. Kirkby. 


C. Larter and Co. Ltd., 120 
Heath Rd., Twickenham, Mdx. 
Electrical engineers and con- 
tractors, etc. Cap.: £200. Dirs. 
A. M. Fernandes and C. S. 
Larter. 


Light Actuated Signal and 
Switchgear Co., Ltd., 77 Carlton 
Vale, N.W.6. Manufacturers of 
and dealers in electrical appara- 
tus, photographic goods, optical 
and scientific instruments, etc. 
Cap.: £100. Dir.: W. Kurz. 


Light Diffusion, Ltd., Durcraft 
Works, Franklin Rd., Portslade, 
Sussex. Mechanical, electrical, 
consulting and inspecting engi- 
neers, manufacturers of and 
dealers in electrical apparatus, 
etc. Cap.: £100. Dir.: T. D. 
Stonor. 


Medex Products Ltd., 24 
Charlotte St., W.1. Manufac- 
turers of and dealers in anatomi- 
cal, orthopaedic, surgical, elec- 
trical, chemical, photographic 
and scientific apparatus, etc. 
Cap.: £100. Dirs: A. Mednick. 

Davies and I. Mednick. 


ELECTRICAL TIMES 





PRICE OF CABLE METALS AND OTHER MATERIALS 
(Official prices on Tuesday, Dec. 1) 





(3 months) 


(cash) 
G months) 


ment) .. 
Qa months) ie sa 
ALUMINIUM, ingots 99-99: 5% 


(3 months) 
RUBBER No. 1, RSS. spot 


ARMOURING: 
Galv. Steel Wire (0°104 in.) ... 
Mild Steel Tape (0.014 in.) 





COPPER, standard class A cep sutemnantes 
LEAD, refined pig, min. » 97° ly purity 


TIN, refined, min. 7s purity y (settle. 


ZINC, virgin, min. 98% purity (cash) .. 


(per Ib).) 
c. if, basis, ports. Feb. (per Ib.) 


| £perton | 


Weekly 
change 
2314 —7 
2224 


| a) St 
“| 2 4 
} —37; 

—32} 








GAZETTE ANNOUNCEMENTS 


COMPANIES ACTS 


Kingsman Engineering Co., Ltd. 
Meetings of creditors and con- 
tributories will take place at 
Inveresk House (Room 401), 
Strand, W.C.2, on Dec. 8, at 
11.30 a.m. and 12 noon resp. 


Voluntary Liquidation 
Vickery and Bowker (Holcombe 
Brook) Ltd., of Bury, Rams- 
bottom and Tottington, elec- 
trical and radio engineers. At 
meeting of creditors approx. 
statement of affairs submitted 
showing liabilities £3,490, of 
which £2,286 was due to trade 
creditors; £898 to loan credi- 
tors; and £305 to the bank. 
Assets scheduled at £1,364 and 
after provision for preferential 
claim totalling £96, there were 
net assets of £1,267, or a defici- 
ency of £2,222. Issued share 
capital was £1,450 and, so far as 
contributories were concerned, 
there was total deficiency of 
£3,672. Creditors confirmed 
voluntary liquidation with R. F. 
Bendall, c.a., of Messrs. Pop- 
pleton and Appleby, 31 Lloyd 
St., Manchester, as liquidator, 
with a committee of inspection. 
Monarfon Radio Ltd. At meet- 
= of creditors a statement of 
airs showed liabilities of 
about £3,600, due to trade 
creditors. Assets were estim- 
ated to produce £2,175 and 
after allowing £96 due to Bank 
as debenture holders, and £141 
in respect of preferential claims, 
there were net estimated assets 
of £1,937 or deficiency as 
regards creditors of £1,663. 
After discussion, creditors con- 
firmed voluntary liquidation 
with S. O. Henry, of Messrs. 
Parkin S. Booth and Co., 5 
Rumford Place, Chapel St., 
Liverpool, 3, as_ liquidator, 
with a committee of inspection. 


D. Airley and Co. Ltd., electrical 
retailers and contractors. At 
meeting of creditors statement 
of affairs disclosed unsecured 
liabilities £3,558 against net 
assets of £983, leaving defici- 
ency of £2,575. It was stated 
that matters required thorough 
investigation, and finally resolu- 
tion was passed for appointment 
of P. H. Owen, c.a., of 14 
Brown St., Manchester, as 
liquidator, with committee of 
inspection. 


BANKRUPTCY ACTS 
Public Examinations 
Dudley. John Jevons,-electrical 
engineer trading as .E.C. 
yg at 187 Woverhampton 
, Dudley. Public exam. will 
= at Court Hse., Priory St., 
Dudley, on Jan. 28 at 1i a.m. 
First meeting took place yester- 
day (Wednesday). 
Swindon. Fred Kirk, electrical 
engineer trading at 11 Railway 
St., Pocklington. Public exam. 
to be held at County Court 
Buildings, Clarence St., Swin- 
don, on Feb. 10 at 11 a.m. First 
meeting takes place at 11 a.m. 
today (Thurs.) at Official Re- 
ceivers’ Office, 26 Baldwin St., 
Bristol. 


Intended Dividends 

Croydon (Greenwich). James 
Robertson, electrical engineer 
of 68 Arran Rd., Catford. Last 
day for receiving proofs, Dec. 8. 
Trustee is C. T. Newman, Offi- 
ciai Receiver, 58-61 York Ter- 
race, Regents Park, N.W.1. 
Sheffield. Arthur S. Bennett, 
electrical contractor, trading at 
South View, Webb’s Ave., Stan- 
nington. Last day for receiving 
proofs, Dec. 9. Trustee is J. B. 
G. Moore, 55 Queen St., 
Sheffield. 
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BUSINESS PROSPECTS 


HOME 
Aylesbury T.C. Plans approved 
for extension of factory of Air 
Trainers, Ltd., in Southern Rd. 


Baldock (Herts) U.D.C. Erec- 
tion of 26 houses in Hopewell 
Rd. Engineer and Surveyor, 
Council Offices. 


Belfast. N.1. Hospital Authority 
(a) to improve main block of 
Belfast City Hospital at cost of 
about £350,000; (b) is planning 
erection of hospital at Armagh; 
and (c) proposes to build hospi- 
tal in Springfield Rd. 

Bexley T.C. O. A. Wainwright, 
Union Chambers, 63 Temple 
Rd., Birmingham, will seobabiy 
be quantity surveyor for de- 
velopment of Halcot No. 3 
estate. 

Blyth T.C. Plans in hand for 
erection of shops on Newsham 
Rd. estate. 

Bradford T.C. Application to be 
made to borrow £10,310 for 
additional storey to canteen at 
Ludham St. depot. 

Breconshire. Construction of 
fire station at Llandrindod Wells. 
Architects are Scott and Reck- 
wood, 5 Rodney Place, Clifton, 
Bristol. 

Bridge-Blean (Kent) R.D.C. Fifty 
houses to be built at Littlebourne. 


Brigg (Lincs.) U.D.C. Erection 
of 30 houses on Woodbine 
estate. Buttrick and Buttrick, 
43 Oswald Rd., Scunthorpe. 
Bromley T.C. Erection of 
78 flats on Bromley Park site. 
Borough Engineer, Municipal 
Offices. 
Burgess Hill U.D.C. Construc- 
tion of 28 houses. S. Jeffs, Clerk 
of Council, Council Offices. 
Camberwell. County secondary 
school, costing about £596,280, 
ape pe oe in Kingswood Drive. 
t is also proposed to build three 
eight-storey blocks and nine 
three-storey blocks, comprising 
210 flats, on Denmark Rd. site 
at cost of about £440,000. 
Canterbury T.C. Approval re- 
ceived for erection of £10,000 
factory at Broad Oak. 
Carmarthen. Construction of 
St. David's Hospital. Secretary 
of Welsh Hospital Board, Temple 
of Peace and Health, Cathays 
Park, Cardiff. 
Chislehurst and Sidcup U.D.C. 
Erection of block of 30 flats and 
block of 16 flats in Perry St. 
To Ws rage, Clerk to Council, 
Council Offices, Sidcup Place, 
Sidcup. 


Coatbridge (Lanark). Sketch 
plans approved for school in Tay 
St. Estimated cost, £115,445. 
Consett U.D.C. Shops and flats 
to be built at Blackhill. Archi- 
tects are Eltringham and Lowes, 
Derwent St., Blackhill. 

Denby Dale (Yorks) U.D.C. 
Plans approved for erection of 
fire station in Cumberworth Rd., 
Skelmanthorpe, at cost of about 
£10,500. 

Devon. Estimated cost of Mil- 
ber primary school is £37,750. 
Durham. £120 to be spent re- 
wiring and renewing electrical 
installation at Whitburn county 
school. 

Enfield U.D.C. Construction of 
66 houses and 72 flats on Hoe 
Lane North estate. F. Lee, 
Engineer and Surveyor, 7 Little 
Park Gardens. 

Essex. Rebuilding of Ruckholt 
Rd. secondary school, Leyton. 
Borough Engineer and Sur- 
veyor, Town Hall, Leyton, E.10. 


Gateshead. Architects for pro- 
posed factory additions on 
Team Valley estate for Smith's 
Delivery Vehicles, Ltd., are 
Arthur and Kirkup, 13 Swin- 
burne St. 

Gateshead T.C. About 120 
houses to be built on scattered 
sites, including 46 near primary 
school at Weshenten. 
Guernsey. Erection of infants 
school at Amhurst. States Engi- 
neer, Albert Pier. 

Halifax T.C. Erection of three- 
storey block of shops and flats 
at Illingworth. Borough Engi- 
neer, Crossley Street. 

High Wycombe T.C. Public 
library is to have improved 
lighting. Approx. cost will be 
£412. 


Houghton - le - Spring U.D.C 
Loan sanction for £204, 000 
sought for erection of 50 houses 
on Barnwell estate and 106 on 
Racecourse estate. 

Irvine (Ayr) T.C. Dean of Guild 
Court has approved erection of 
seven shops in Caldon Rd. 
Lambeth. Scheme in hand for 
147 flats and 34 maisonnettes in 
five blocks on St. Matthews Rd. 
site. 

Leyland U.D.C. Erection of 
total of 219 dwellings on Wade 
Hall estate. F. D. Howe, Engi- 
neer and Surveyor, Council 
Offices. 

Newport (Mon.) T.C. Tenders 
expected to be invited soon for 
rewiring of Show Hill Baths. 


N. Ireland. Construction of 60 
dwellings at Armagh and 43 at 
Ahoghill. N. I. Housing Trust, 
12 Hope St., Belfast. 


Sedgefield R.D.C. Construction 
of 130 dwellings in Wood Lane 
(Ferryhill). Housing Architect, 
Council Offices. 

West Ham T.C. Erection of 
18 flats and 36 maisonnettes in 
Trinity St., and 38 maisonnettes 
and 2 flats in Charford Rd. 
Borough Architect and Planning 
Mm 70 West Ham Lane, 
45. 


OVERSEAS 


New Zealand. Tenders will prob- 
ably be invited next February by 
Auckland Drainage Board for 
supply and installation of centri- 
fugal pumps, electric motors, 
starters and control equipment 
for sewage pumping stations. 
Board's secretary is E. 

Drake, P.O. Box 208, Auckland. 
South Africa. A. F. H. Devers 
and Co. (Pty.), Ltd., Faraday 
House, 219 Booysens Rd., Selby, 
Johannesburg, wishes to contact 
U.K. makers of fractional 2. 
motors, between 0°05 and 0°02 
h.p., synchronous type, 1,500 
r.p.m., for 220 V 50 c/s supply. 
Venezuela. Reported from Cara- 
cas that Mr. A. W. van Heymin- 
gen, Apartado 2585, Caracas, is 
inquiring about electric irons as 
he considers he could stuccess- 
fully introduce competitive low- 
priced model in country now. 


TRADE MARKS 


This information is extracted from 
the Official Journal by permission 
of the Controller 
Volex. 710,944. Class 9. Elec- 
trical apparatus and instruments, 
Volex Electrical Products, Ltd., 

37 Brown St., Manchester 2. 
NP in design. B716,234. Class 
9, Accumulator boxes, etc. 
British Moulded Plastics, Ltd., 
Avenue Works, Walthamstow 
Ave., E.4. 

Lem. B719,795. Class 9. Elec- 
trical apparatus and_instru- 
ments. London Electrical Mfg. 
Co., Ltd., Beavor Lane, W 
Telecap. 720,707. Class 9. Con- 
densers. Dubilier Condenser 
Co. (1925) a. Deces Works, 
Victoria Rd., 

The Kitty. ase i. Class 9. 
Coin feed electric switches. F. J. 
Amos and A. E. Ormiston, 14 
and 7 Walton Ave., North 
Cheam, Surrey. 





ELECTRICAL TIMES 


MEETINGS TO NOTE 


THURSDAY, DEC. 3 

LE.E. (London). — “* Technical 
Arrangements for Sound and T.V. 
Broadcasts of Coronation.” W. S. 
Procter, M. J. L. Pulling and F. 
Williams. Savoy Place, W.C.2, 


5.30 die 

S. (Glasgow). — “Application 
- Dimming Fluorescent Tubes.” 
H. H. a. 39 Elmbank Cres., 
6.30 p 

I. fk . (Glos. and Cheltenham). 
“Interior Decoration and its Influ- 
ence on Lighting.” A. G. Ellis. 
G.E.C., 2 St. Aldate St., Gloucester, 
6.30 p.m. 

1.E.S, (Nottingham). — “Some 
Problems in Railway Lighting.”’ E. 
oe a Elect. Board, Smithy Row, 

m 

er. INSTN. OF RADIO ENGrs. 
(Scottish).—** B.B.C. Television O.B. 
Unit.” 39 Elmbank Cres., Glasgow, 
7 p.m. 

Brit. INSTN. OF RADIO ENGrRS. 
(N. Western).—“ Monitoring of High 

peed Waveforms using a Sampling 
Technique.” J. G. MacQueen. Coll. 
of Technology, Manchester, 7 p.m. 

LE.E. (E. Midland).—Faraday 
lecture on “ Process Heating.”’ O. W. 
Humphreys. De Montfort Hall, 
Leicester, 7.15 p.m. 

L.E.E. (N. Midland).—‘275 kV 
Developments on British Grid 
System.” D. P. Sayers, J. S. Forrest, 
F, J. Lane. Elect. Offices, Ferens- 
way, Hull, 7.15 p.m. 

Inst. oF Fue. (N. Western).— 
“Modern Approach to Smoke 
Abatement.”” A. Marsh. Liverpool 
Engrng. Soc., 9 The Temple, Dale 
St., 7 p.m. 

A.S.E.E. (S. London).—‘‘Elec- 
trical Motor Application.”” A. N. D. 
Kerr. Café Royal, Croydon, 8 p.m. 
FRIDAY, DEC. 4 

LE.S. (Birmingham),—‘“ Illumin- 
ated Signs.” E. E. Faraday and E. FP. 
Martin. Regent Hse., St. Phillip’s 
Place, Colmore Row, 6 p.m. 

LONDON PoweR STAFF REUNION 
Assoc.—6th annual dinner at Tavi- 
Soe Pestqarant, Charing Cross Rd., 


INSTN. OF MECH. ENGRS.—-*‘Com- 
parative High Temperature ‘Proper- 
oy of British and American Steels.” 

. EB. Bardgett. “Procedures Used 
- Britain and U.S. to Determine 
Creep Stresses for Design of Power 
Plant! for Long Life at High Tempera- 
tures.””’ R. W. Bailey. Storey’s Gate, 
S.W.1, 5.30 p.m. 

A.S.E.E. (Liverpool). —** Ductube 
Pneumatic Tubing.” H. F. Huggins, 
Engineering Soc., 9 The Temple, 
Dale St., 7.30 p.m. 

LE.E. (N.E. Students).—‘“ Elect. 
Engineers Perspective | , of Heavy 
Chemical Production.’ Re 
Finniecombe. King’s Colleen New- 
castle, 6.30 p.m. 


SATURDAY, DEC. 5 
A.S.E.E.—Ladies’ night—dinner, 

dance and cabaret—at Trocadero 

Restaurant, Shaftesbury Ave., W.1. 


MONDAY, DEC. 7 
A.S.E.E. (Leeds). — “ Miniature 
Circuit-Breakers.” N. W. Woof. 
Gt. Northern Hotel, 7.30 p.m. __ 
A.S.E.E. (N.E. London).—Dis- 


cussion on 12th edition of LE.E. 
Regulations. Angel Hotel, Ilford, 


p.m. 

A.S.E.E. (Sheffield).—‘‘Ball and 
Roller Bearings.” Mr. Baines. 
Royal Victoria Station Hotel, 
7.30 p.m. 

I.E.E. (London).—Discussion on 
“Ridley Report.” C. T. Melling. 
Savoy Place, W.C.2, 5.30 p.m. 

EASTERN Execrric CLus. 
“Short Circuit Testing.” A. Blakey. 

L.E.E. (Mersey and N. Wales).— 

“Research in Electrical Manufac- 
turing Industry.” L. J. Davies. 
Liverpool Royal Instn., Colquitt 
St., 6.30 p.m. 

LE.E. (N.E. Radio and Measure- 

Division of 

Laboratory.” 
King’s College, 


(S. Midland). “Radio 
Aids for Airport Control.” E. J. 
Drokie. Meeting with Supply and 
Utilisation and Radio Groups. 
James Watt Memorial Inst., Great 
Charles St., Birmingham, 6 p.m. 
1.E.E. (Western Supply).—‘‘ Safety 
Precautions in Electricity Supply 
from Viewpoint of Manufacture, 
Supply Authority and Factory 
Development.” E. St. J. Sutton, 
R. N. Buttrey and B. L. Williams. 
Elect. Offices, Colston Ave., Bristol, 
6 


ments).—** Electricity 
National Physical 
Me Be de a 
Newcastle, 6.15 p 

-E.E. 


p.m. 
LE.E. (Maidstone).—* Electronics 
in Industry.” B. Kellet and E. R. 
Davies. Wig and Gown Hotel, 
Maidstone, 7.30 p.m. 

LE.E. (Norwich). — “Electronic 
Digital Computing Machines and 
Their Uses.” Grimsdale. 
Royal Hotel, 7.30 p.m. 

Soc. or ENGingers.—"“* Resistance 
Welding in Relation to Automobile 
Industry and Modern Welding 
Trends in Light Alloy Welding.” 
C. E. Slade. Burlington House, W.1, 
5.30 p.m. 


TUESDAY, DEC. 8 


1.E.E. (London Measurements).— 
“Determination of Optimum Pro- 
cess-Controller Settings and Con- 
firmation by Electronic Simulator,” 
R. L. Ford; “Effects of Addition of 
Linear Elements on Transient Per- 
formance of Simple R.P.C. System 
having Amplifier Saturation,” J. C. 
West, J. L. Douce, and R. Naylor; 
and “Step Function Response of 
R.P.C. Servo Mechanism Possessing 
Torque Limitation,” J. C. West and 
I. R. Dalton. Savoy Place, W.C.2, 
5.30 p.m. 

LE.S. (London).—* Lighting for 
Textile Production.” H. Hewitt. 

of Hygiene, Keppel St., 
W.C.1, 6 p.m 

A.S.E.E. (N. Ww. London). —** Mer- 
cury Arc Rectifiers.” K. B. Blake. 
Rest Hotel, Kenton Lane, Kenton, 
8.15 p.m. 

LE.S. (Stoke-on-Trent).—** Neon 
Lighting.” C. Higgins. Elect. Offices, 
31 Kingsway, 6 p.m. 

Newport Eecrric CLUB. — 
“Latest Developments in Electro- 
Horticulture.”” A. W. Gray. Trede- 
oar o-_ Hotel, 7 p.m. 

(N.W. Supply).—“ Testing 
a ye, of Bushings in 
Relation to Service Conditions.” 


H. Barker and H. Davies. Engineers’ 
Club, Albert Sq., Manchester, 


6.15 p.m. 

LE.E. (N. Midland). 
tions of Electronics.” 
Bridgwood. University 
6 p.m. 

1.E.E. (N. Ireland).—** Royal Festi- 
val Hall: Electrical Installation.” 
J. G. Hunter. Presbyterian Hostel, 
Howard St., Belfast, 6.15 p.m. 

INSTN. OF WorKS MANAGERS 
(Birmingham). — “Industrial Rela- 
tions.” F. V. Everard of Belliss and 
Morcom, Ltd., Grand Hotel, 7 p.m. 


WEDNESDAY, DEC. 9 

LE.E. (London Educ. Circle). 
Discussion on “Teaching of Electri- 
cal Machine Design.”’ Prof. M. G. 
Say. Savoy Place, W.C.2, 6 p.m. 

Brit. INSTN. OF RADIO ENGRS. 
(London).—Symposium of papers on 
“Vibration Methods of Testing.” 
School of Hygiene, Keppel St., 
W.C.1, 6.30 p.m. 

Brit. INSTN. OF RADIO ENGRS. 
(N. Eastern).—* Aural Disturbances 
on Audio Production.” Dr. M. 
Anderson. Neville Hall, Westgate 
Rd., Newcastle, 6 p.m. 

1.E.E. (N. Lancs). “Electrical 
Installations in Schools.” G. H. 
Currie. Elect. Offices, 19 Friargate, 
Preston, 7.15 p.m 

LE.E. (N. Scotland). * Design 
Features of Certain British Power 
Stations.” S.D. Whetman and A. E. 
Powell. Caledonian Hotel, Aber- 
deen, 7.30 p.m. 

L.E.E. (Southern).—‘*C olour Per- 
ception and Colour TV.’ J. Hi. 
Mole. R.A.E. Tech. College, Farn- 
borough, 7.30 p.m. 

Inst. ov Fuser (N. Western). 
“Central Fuel Technology Dept.” 
G. Nouhebel. Members’ luncheon, 
I p.m. Engineers’ Club, Albert Sq., 
Manchester, 2 p.m. 

. (York).—“ Lifts.” B. 

ie. City Hotel, Lendal, 7.30 p.m. 

A.S.E.E. (Bradford).—Open meet- 
ing at Midland Hotel, 7 p.m. 

Inst. OF Fuet (Yorks). —“*Fans: 
Design and Application.” D. S. 
Macfarlane, University, Sheffield, 
6.30 p.m. 


TRADE NOTES 


Changes of Address. The Institu- 
tion of Heating and Ventilating 
Engineers is now at 49 Cadogan 
Square, London S.W.1. Tele- 
phone: Sloane 1601 and 3158. 
As from December 7, the 
London Plant Branch Office of 
Crompton Parkinson, Ltd., will 
be located at 1-3 Brixton Road, 
S.W.9. Telephone: Reliance 
7676. 
Thailand Imports. The goods 
covered by the recent import 
controls imposed by Thailand, to 
which we referred last week, 
include electric generators, bat- 
teries, lamps and shades, radio 
sets, telegraph equipment, wire 
and all kinds of electrical 
appliances, we now learn. 


* Applica- 
 -& 


of Leeds, 
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PLEASE WRITE FOR CATALOGUE 30 





ELECTRICAL TIMES 





pecs 


oansiaw'* 


NEMEC = ela elle: 
Edgewise 
Wekigaelasaae 


Weston Edgewise nstryuments, 
designed to factlitate attractive 
grouping with imited panel space 
WESTON Talaitier- nstruments of*. the ole 
rectifier, HF thermocouple and 
moving iron types. All instruments 

¥ 
Electrical are fitted with spring-loaded jewels to 
protect the pivots from shock and 
o have internal magnetic shields. First- 
Measuring grade accuracy. Send for full details of 
Weston Edgewise Instruments and of 
In tr ments the full Weston range which includes 
8 u square and round flange. panel 
instruments, first grade,*sub-standard 


PYaleMmr Volola tdele Mie lilerlacMe lal taal tala: 


SANGAMO WESTON LIMITED 


Enfield, Middlesex. Tel: Enfield 3434 (6 lines) & 1242 (4 lines). Grams: Sanwest, Enfield 
London, Glosgow, Manchester, Newcostle-on-Tyne, Leeds, Liverpoo!, Wolverhampton, Nottingham, Bristo!, Southampton, Brighton 
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AND APPOINTMENTS 


TENDERS 


ADVERTISEMENTS 


WANTED 


WANTED FOR SALE 








Those wishing to advertise in these pages should send the text to the Classified Advertisement 
Dept., Electrical Times, Sardinia House, Sardinia Street, London W.C.2, before 10 a.m. on 
TUESDAY of week of issue. Official Displayed Advertisements are charged at 42s. per inch, 
and all other classified advertisements at 3s. per line. Situations Wanted will be published 
four times for twice the single insertion rate. Fee for Box No. and postage on replies is 2s. 











( TENDERS INVITED ) 


CITY OF BELFAST 
Electricity Department 
STORES 
ENDERS are invited for the supply of the under- 
mentioned materials for the twelve months to end 
ah 31, 1955:— 
‘orm 


2. Transformer Oil. 
. Carbon Brushes 
: 6,600V Compound Filled Armourclad Switchgear 
= -* eas Transformers and Ancillary 
u 
12. Electricity Maximum Demand Indicators. 
L.T. Fuse Units, Service Cut-outs and Accessories. 
5. Vulcanised Bitumen and Paper Insulated Cables and 
Joint Boxes. 
Street Lighti Fittings, 
and Ancillary uipment. 
Overhead Line Materials. 
Mineral Insulated Copper Covered Cables and Ter- 
minating Accessories. 
Steel Conduit and Tinned Weak Back Ferrules. 
— Insulated Cables and Flexible Cords. 


Lam 
Nickel aren Switch Tripping Batteries and Charging 
nt. 


u 
ha Ring Main and Switch Fuse Un 
Medium Voltage H.R.C. Cartridge Fuse Finks. 
Imported Red ‘ir Wood Poles 
Nore: Forms Nos. 29 and 30 are in respect of materials 

which shall be supplied to any Department of the 
Corporation. 

Forms of Tender Bridge obtained at the Electricity 

1 


8 


Steel and Concrete Poles 


2. 
26. 
27. 
29. 
30. 
3. 6. 
38. 
2. 


Department, East Bridge Street, Belfast, on payment 
of a fee of ten shillings for each form. Extra copies may 
be obtained at = shillings each. These sums will not 
be returnable. ues should be made payable to the 
Belfast Gerometion lectricity Department. All letters, 
catalogues, drawings, etc., accompanying tenders must be 
submitted in duplicate. 

Each Tender, in sealed envelope marked “Tender for 
Stores, Electricity Committee,"’ and endorsed with the 
name and address of the tenderer. must reach the under- 
signed not later than 4 p.m. on Friday, January 1, 1954. 

An official receipt must be obtained for each Tender 
delivered by han Tenders sent by post should be 
registered. 

he lowest or any tender will not necessarily be 


accep 
JOHN DUNLOP, 
city Hall. Town Clerk. 


_ November 27, 1953. (G 85) 


‘BOROUGH OF SCUNTHORPE 
STREET LIGHTING 
Church Farm Estate 
thy are invited for the e supply of gations and 
the erection and wiring of d 136 No. 
15 ft. concrete lamp columns. The } I pment and 
columns are to be obtained from nominat suppliers. 
and contractors are required to tender for the supply and 
erection work complete. 
Contract documents may be obtained from and draw- 
tase inspected at the office of the Borough Surveyor, Mr. 
Cyril Cooper. MLC.E., Comforts Avenue, Scunthorpe, 
Lincs., on payment of a returnable deposit of £2. 
Tenders must be received by the undersigned by 12 
noon on Wednesday, December 16, 1953. 
W. P. ERRINGTON, 
Town Clerk. 








Municipal Offices, 
34 High Street, 
Scunthorpe. 


November 24, 1953. (G 41) 


COUNTY BOROUGH OF SOUTHAMPTON 


OU FRAMPTON ns. invites TENDERS from 
Electrical ractors for Renewal of ELEC- 
TRICAL INSTALLATION at Foundry Lane Juntor School. 
Forms and ticulars from Borough Architect on él 
deposit not later than December 7, 1953. R.I.B.A. Con- 
tract plus Supplementary Conditions available for in- 
spection. Deposit refunded on receipt of bona fide Tender 
not subsequently withdrawn or return of documents. 
Tender to Town Clerk, Civic Contes, Sou ._ by 
10 a.m., Wednesday, December 1 6, 1963 (G 83) 


Electricity Department 


TELEGRAPHS AND OPERATIONAL TELEPHONES; 
LIGHTING AND HEATING INSTALLATION 
IENDERS are invited for the SUPPLY. DELIVERY 
AND ERECTION at Belfast Municipal Electric 
Power Station West of:— 
(a) Telegraphs and Operational Telephones (Form of 
ray —3 t 1485). The first oopmess is required to 
be co ril 3, 1 
(b) Lighting Tnstallation in 33 kV Switch- 
house ( ier N.1488). The installation is 
required to be co meres by March 3}, 

Forms of Tender, Conditions, Specifications and draw- 
ings, in quintuplicate, may be obtained from nisesre. 
Merz and McLellan, Consulting Engineers, Carliol H 
Newcastle-upon-Tyne, 1, on yment of a deposit tot 
five guineas in respect of each item (a) and (b). These 
deposits will be refunded provided bona fide tenders are 
lodged and not withdrawn. Extra copies of the contract 
documents may be obtained at one guinea each; this sum 
will not be returnable. Cheques should be mad 
to the Belfast ew E ag! ment. 

Each tender, in quadr _ n sealed envelope 
marked “Tender for —— Pm et Committee" and 
endorsed with the name address of the gaa, 
must reach the A not later than 4 
sty a January 1, 1954. 

n official receipt must be obtained for each Tender 
delivered by han Tenders sent by post should be 


p.m. on 


istered 
"ine lowest or any tender will not necessarily be 


accep’ 
JOHN DUNLOP, 
Cty ja. Town Clerk 


November 27.1953. (G & 


( APPOINTMENTS VACANT ) 














Engagement of persons must be made through a Local 

Labour Office or Scheduled waste — tf the 

applicant is a man aged 1 18-59; 

unless the person concerned is Guoapted @1 — the employ- 

ment is in a ma erial or professional capacity, or is 

otherwise excepted from the provisions o ha Notification 
of Vacancies Order, 


BRITISH ELECTRICITY AUTHORITY 


South Eastern Division 


SSISTANT ENGINEER (HANDLING—SHIFT) 
LITTLEBROOK POWER STATION. The successful 
applicant, who must be ble of controlling labour, 
will be responsible on shift for the coal ash handlirg 
plant and associa’ equipment includi movie ie oaaits 
nt. N.J.B. conditions of service and salary C 
Grade 12, £740 5s. p.a., including London Allowance, 
Applications, giving details of po my present pos 
tion, experience, etc., should be received by the Station 
Superintendent, Littlebrook Power Station, nr. Dartford, 
Kent, by December 12, 1953. (G @) 

















BRITISH ELECTRICITY AUTHORITY 
East Midlands Division 


PPLICATIONS are invited for the following positions 
within the Division: 


CIVIL ENGINEERING DRAUGHTSMEN 
Construction Department. Vacancy No. 22/53 

Candidates should have experience in design and 
detail of reinforced concrete structures, piled and slab 
foundations for heavy plant, culverts, cable subways, 
etc., for general building construction, drainage and 
sanitation pemomes, associated with office and adminis- 
trative building: 

The salary will be in accordance with Grade 5 (£567 to 
£671 per annum), or Grade 6 (£433 to £567 per annum) of 
Schedule “D” of the National Joint Board Agreement. 


ENGINEERING DRAUGHTSMEN (MECHANICAL) 
Construction Department. Vacancy No. 44/53. 


Senior Draughtsmen are required in the Mechanical 
Section of the Construction Department at North Wil- 
ford Power Station. Candidates should have experience 
in one or more of the following:— 

(i) Design. and layout of power station equipment, 
including turbo-alternators, boiler plant, coal and 
ash plant, and genera) station auxiliaries. 

(ii) H.P. and Lp. steam and feed pipework. Condens- 
ing plant and a heating systems. 

(ili) Conveyor plant, coal dling systems and 

terial handling of station auxiliary equipment. 

oon conditions of service will be in accordance 
with ithe National Joint Board Agreement, Grade 5 
(£567 to r annum), and Grade 6 (£433 to £567 per 
annum) of Schedule “D’’ according to experience. 


ENGINEERING DRAUGHTSMEN (ELECTRICAL) 
Construction Department. Vacancy No. 61/53. 


Candidates should have experience in the preparation 
of layouts and diagrams for the installation of e.h.t 
and 1.t. switchgear, transformers, e.h.t. and 1.t. cables. 
Knowledge of protective gear systems would be an 
advantage. 

The salary will be in accordance with Grade 5 (£567 
to £671 per annum), or Grade 6 (£433 to £567 per annum) 
of Schedule “‘D"’ of the National Joint Board Agreement. 


GENERAL ASSISTANT ENGINEER 
Transmission (Construction) pees. Div. H.Q. 
Vacancy No. 136/53 


Candidates shculd have had a good general education 
and practical experience in the design, manufacture, 
testing, installation and commissioning of all types of 
switchgear up to ‘and including 132 kV as used in Grid 
Substations. Transformer experience an advantage. 
Duties will be principally the supervision of contractors 
engaged on the installation and modification of equip- 
ment at substation sites throughout the Division, and 
also carry! out acceptance tests. 

Salary and conditions of service will be in accord- 
once with Class ““AX/DX,"’ Grade 8, Schedule ‘“‘C”’ of 
the N.J.B. Agreement (£501 to £694 per annum). 

he closing date for this appointment will be 
December 10, 1953. 


SENIOR ASSISTANT 
to the Education and Training Officer, Div. H.Q. 
Vacancy No. 124/53 


In the first instance the duties will be concerned with 
the “Training Within Industry"’ Scheme, and the indi- 
vidual appointed will be required to attend a short 
course organised by the Ministry of Labour and National 
Service and subsequently to conduct groups and organise 
agroeriate follow-up, maintenance of records, etc. 

dates should have a kground education. 

The salary will be within Grade 5 (£640 to £700 per 
annum) of the National Joint Council Agreement. 

10 108s c losing date for this appointment will be December 


JUNIOR ENGINEER 
Avon Power Station. Vacancy No. 134/53. 


Applicants should possess the Higher National Certi- 
ficate in engineering and have had operating experience 
in a steam power station. The duties will include assist- 
ing in testing of plant, maintenance of instruments 
and in the technical work of the Station. 

—p i for this appointment is £445 per annum within 
pa Grade 14, of the National Joint Board Agree- 


mine closing date for this appointment is December 


18, 1953. 

@ above positions will be pensionable within the 

provisions of the British iecwrtonty Authority and 
rea Superannuation Schem: 

Applications should be submitted © on the official form 

be obtained from the Divisional Establish- 

British Electricity Authority, Barker 

, and should be returned to the under- 

e dates stated. Please quote Vacancy 


L. F. JEFFREY, 
Divisional Controller. 
(G 71) 


ELECTRICAL TIMES 


SOUTHERN ELECTRICITY BOARD 


ASSISTANT ENGINEER 
(MAINTENANCE AND OPERATION) 
Q00Gs District of No. 1 (Southall) Sub-Area. Salary. 
N.J.B., Class “E,"’ Grade 10, Column 1 (£582 15s. per 
annum, inclusive of London allowance). N.J.B. conditions 
of service. 

The duties of the post will include the operation and 
maintenance of switchgear, transformers and cables up 
to and including 11 kV. 

Applications, on forms obtainable from the Sub-Area 
Secretary, 2-6 Windmill Lane, Southall, Middlesex, and 
returned to him not later than December 14, 1953. 


SENIOR DRAUGHTSMAN (CIVIL ENGINEERING) 

No. 3 (Portsmouth) on Area Office. Salary, N.J.B., 
Schedule ‘‘D,"’ Grade 5 (£567 to £671 per annum). N.J.B 
conditions of service. 

The successful aeostenas will be responsible to the 
Sub-Area Civil — neer for design work, preparation of 
drawings and making calculations; candidates should 
have knowledge of building construction, steel work and 
reinforced concrete structures. Experience in an archi- 
tect's office would be an advantage. 

Applications, on forms obtainable from the Sub-Area 
Secretary, Lower Drayton Lane, Cosham, Portsmouth, 
and returned to him not later than December 14, 1953 


DEMONSTRATOR 

Newbury District of No. 2 (Newbury) Sub-Area. Salary, 
N.J.C., Grade 1 (£380 to £470 per annum). N.J.C. conditions 
of service. 

Applicants should be women who are qualified to 
advise generally on the utilisation of electric domestic 
appliances, to give public demonstrations of apparatus 
and to assist in showroom duties. The possession of an 
E.A.W. Certificate or equivalent domestic science qualifi- 
cation would be an advantage. 

Applications, on forms obtainable from the Sub-Area 
Secretary, 7 Oxford Road, Newbury, and returned to him 
in carepes suitably endorsed, not later than December 
14, 


The successful candidates of the above appointments 
will be required to contribute to the B.E.A. and Area 
Boards’ Superannuation Scheme, if eligible (G 76) 


UNIVERSITY OF ADELAIDE 
South Australia 
Department of Electrical Engineering 


At LICATIONS are invited for the position of 
LECTURER in the above Department. 

Salery range, £A600 by £A50 to £A1,000 plus cost-of- 
living The cost-of-living adjustment is at present 
£A244 8s., and it is not thought that there will be any 
change in that figure in the foreseeable and near future 
The successful candidate's starting salary, within the 
range quoted, will be dependent on his qualifications and 
experience. 

The lecturer is required for the Electrical Power 
Engineering Section, and should have experience in indus- 
try and some knowledge of electrical measurements, 
servo-mechanisms and electronics. 

Applications in triplicate must include particulars of 
age, nationality, academic record, teaching qualifica- 
tions, war service (if any) and present position; a list of 
publications (if any); copies of testimonials; the names 
and addresses of two referees of whom confidentia) in- 
quiries may be made; a medical certificate of good health 

Two copies of the application should reach the Regis- 
trar, University of Adelaide, Adelaide, South Australia, 
not later than December 21, 1953; one copy should be 
sent to the Secretary, Association of Universities of the 
British Commonwealth, 5 Gordon Square, London W.C.1 
(from whom detailed terms of appointment may be 
obtained), by the same date (G 50) 


CITY OF PORT ELIZABETH 


Electricity Department 

VACANCY FOR METER MECHANICIAN AND TESTER 

PPLICATIONS are invited for the permanent position 

of Meter Mechanician and Tester at a rate of pay 
of 3s. lid. per hour, plus cost-of-living allowance which 
is at present 68s. per week for single employees and 
101s. 6d. per week for married employees. In addition 
a pay will be payable in terms of the conditions of 
service. 

Applicants must be fully experienced and be capable 
of testing and calibrating polyphase K.W.H., K.V.A. and 
M.D.I. meters, standardisation of instruments and trans- 
formers and be Meter De ly familiar with the general 
routine in the Meter —_—— of a modern elec- 
tricity supply undertak 

Further details a leave, merit pay, nsion 
fund, etc., can be obtained from Messrs. Davis and Soper. 
Ltd., 52 and 54 St. Mary Axe, Lonsee 5S 2. C.3. Sewer, 


Town wa Cheek 


November 25, 1953. (G 74) 
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CITY OF SALISBURY 
Southern Rhodesia 
VACANCY FOR TECHNICAL ASSISTANT 
GRADE 2 


PPLICATIONS are invited for the post of Technical 
Assistant, Grade 2, on the salary scale £900 x £50 to 
£1,150, in the Test Section of the Electricity Department 

Candidates should have a thorough knowledge of, and 
be able to carry out tests on all types of protection on 
H.T. and L.T. switchgear on site and in the Test Room 
They should have had experience on General Test Room 
work and on instruments and relays. Preference will be 
given to candidates with a sound technical training and 
who have technical qualifications. 

The appointment will be subject to Council's Service 
and Leave Regulations, which will be made available at 
the offices of the undersigned. The salary payable will 
commence at the minimum of the above scale, and rise 
by annual increments to the maximum; no cost of living 
or other allowances are payable 

The successful candidate must be able to comply with 
the requirements of the Southern Rhodesia Immigration 
Authorities, and will be required to submit a satisfactory 
medical certificate of fitness 

Applicants are requested to submit full particulars of 
their qualifications, training and experience, giving 
details of positions held, marital state, age, place of 
birth and nationality. Copies of not more than three 
recent testimonials may be included. 

Canvassing, directly or indirectly, will be 
qualification. 

Applications, suitably endorsed on the cover, must 
reach the offices of the undersigned on or before Saturday, 
December 19, 1953. Airmail paper should be used 

DAVIS & SOPER LTD 
Agents to the City Council 
of Salisbury 


‘G 32) 


a dis- 


52 and 54 St pary Axe, 
London, E.C.3 
November 20, 1953. 


YORKSHIRE ELECTRICITY BOARD 
No. 5 (Wakefield) Sub-Area 


THIRD ASSISTANT ENGINEER 
(Street Lighting, Agricultural and Special Supplies) 
PPLICANTS, who should have had a good general 
education and be technically qualified, must be fully 
experienced in the application of electricity for street 
lighting purposes, in the preparation of estimates, and 
in the relevant negotiations with local authorities 

They must also have had experience in negotiating for 
supplies in rural areas, advising farmers upon the utili 
sation of electricity and in negotiating for special types 
of supply with all classes of consumer 

Salary: N.J.B., Grade 10, Class “K,"’ £719 to £750 per 
annum. 

Applications, giving full details of age, qualifications 
and experience, together with the names of two referees, 
should be forwarded to the Manager, No. 5 (Wakefield) 
Sub-Area, Yorkshire Electricity Board, la Denby Dale 
Road, Wakefield, not later than December 17, 1953 a6 

(G 49) 


BRITISH ELECTRICITY AUTHORITY 
Southern Division 
PPLICATIONS are invited for the following post: 


8 13.473 


BOILER HOUSE SHIFT CHARGE ENGINEER 
Portsmouth Generating Station 
Applicants should have had a sound technical training 
and be experienced in all branches of engineering asso 
ciated with the operation of H.P. boiler plant, and have 
considerable knowledge of combustion and boiler chemis- 
try. Possession of technical qualifications admitting to 
corporate membership of a recognised professional] insti 
tution will be a strong recommendation. 
Salary: N.J.B., Grade 9, Class “G,"" £641 to £667 
Special application forms, obtainable from P. D. A 
Oliver, Divisional Secretary. 111 High Street, Ports 
mouth, _ must be returned by December 16, 1953. (G 69) 


BRITISH ELECTRICITY AUTHORITY 
South Western Division 


TECHNICAL STAFF VACANCIES 

m ASSISTANT SHIFT CHARGS Rt ao Ply- 

outh “B” Generating Station N.J.B. £641 to 8667 

me) STATION SHIFT CONTROL ENGINEER Newton 
Abbot Generating Station. N.J.B. “‘F"' 10, £577 to 

Superannuation scheme. 

Candidates should possess good technical qualifications, 
and have had training and experience in the control and 
nee of steam generating plant and main switch- 


wea 

Applications on Form Ane ACT, obtainable from the 
Divisional Secretary, 26 Oakfield Road, Bristol 8, should 
be completed and returned by December 18, 1953. (G73) 
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EASTERN ELECTRICITY BOARD 


PPLICATIONS are invited for the under-mentioned 
vacancies 
Northmet Sub-Area 
Bishop's Stortford District. 
THIRD ASSISTANT ENGINEER 
78/53.R. 


Candidates should have had a sound technical train- 
ing and experience in the construction, operation and 
maintenance of h.v. and lL.v. underground and overhead 


systems. 

The salary will be in accordance with Class “D", 
Grade 9 of the : Joint Board Salary Agreement 
commencing at 

Apply to the District Manager, Bishop's Stortford. 
Eastern Electricity Board, 25 North Street, Bishop's 
Stortford, Herts 

Letchworth District 
SENIOR SALES REPRESENTATIVE 
79,53.R 


The duties will consist of giving advice on suppl 
matters, tariffs, apparatus and sales to consumers wi 
domestic or smal] commercial or industrial installations 
in accordance with the National Joint Council Agree- 
ment 

The salary will be in accordance with Grade 2 (8460 
by £20 to £520) of the Nationa! Joint Council) Salary 
Agreement 

Apply to the District Manager, Letchworth, Eastern 
Electricity Board, Works Road, Letchworth, Herts. 


Suffolk Sub-Area 
Ipswich District 
GENERAL ASSISTANT ENGINEER 
TIS3.R 


Candidates should have had a sound technical training 
and experience in the construction, operation and main 
tenance of h.v. and Lv. overh and underground 
systems in both urban and rural areas 

The salary will in accordance with Class “F"’, 
Grade 11 of the Nationa) Joint Board Salary Agreement 
cemmencing at && 

Apply to the District Manager, Ipswich, Eastern Elec- 
tricity Board, Electric House, Lloyds Avenue, Ipswich, 
Suffolk 

Future salaries and conditions of service for the above 
appointments will be in accordance with agreements 
made from time to time by the oppropriete negotiating 
bodies. 

The successful candidates will be required to contri- 
bute to @ superannuation scheme and may be required 
to undergo a medical examination 

Applications, by letter, stating age, education, qualifi- 
cations and experience with details of present int- 
ment and salary, should be submitted to the Manager 
concerned within 14 days of the appearance ¢ this 
advertisement G 67) 


BRITISH ELECTRICITY AUTHORITY 
Yorkshire Division 


EQUIRED, ENGINEERING DRAUGHTSMAN (CIVIL). 
Generation Construction Department, Commercial 
Street, Sheffield 
Salary, £433 to £567 per annum. Grade 6, Schedule “D,” 
National Joint Board Agreement 
Candidates should have experience in the design and 
detail of reinforced concrete structures, piled and slab 
foundations for heavy plant, culverts, cable subways, 
etc., and general building work associated with power 
station or similar construction 
Applications on Form AE6, obtainable from Divisional 
Secretary (Establishments), British Electricity House, 
St. Mary's . Leeds 7, to whom completed forms 
should be returned within 14 days of the appearance of 
this advertisement 
G. A. VOWLES. 


Divisional Controller. 
(G 70) 


CITY OF PORT ELIZABETH 
Electricity Department 


VACANCY FOR CABLE JOINTERS 
U Nhig ely are invited for the permanent position 
of Cable Jointer at @ rate of pay of 3s. 11d. per hour 
plus cost-of-living allowance, which is at present . 
per week for single employees and 101s. 6d. per week for 
married employees In dition, merit pay will 
payable in terms of the conditions of service. 

Applicants must be fully experien and be capable of 
jointing lead-covered underground cables of al] usual 
sizes and voltages up to 22,000. 

Further details regarding leave, 
fund, etc., can be obtained from Messrs. pavis 
Ltd., 52 and 54 St. Mary Axe, Lantee E.C.3 
. H. BREWER, 

Town Clerk. 
(G 75) 


merit pay. pension 
a Soper 


_November 25, 1953.__ 
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NORTH WESTERN ELECTRICITY BOARD 


POINTMENT OF THIRD ASSISTANT ENGINEER 
Technical and Rescnes Section, Chief Engineer's Dept., 
rea Board Headquarters. 
UTIES will include the investigation of problems 
arising on a large distribution system. A wide experi- 
ence of distribution methods is desirable, together with a 
good knowledge of protective gear. 
Technical qualifications should be up to H.N.C. stan- 
. = Ltt Engineering. 
/2883 “AX/EX.”’ Grade 5, 


p.a. Class 
N.J. oo Conditions 

Commencing salar within range £649 “ee 

Applications to stablishment Officer, he North 
Western Electricity wre Cheetwood Road, Manchester 
8, by December 12, 

Note.—Persons —&. aeolied in response to the previous 
advertisement for this post need not re-apply. 
APPOINTMENT OF THIRD ASSISTANT ENGINEER 
(Operation and séaintenanoe). Sub-Area Engineer's Dept., 


am. 
Applicants should have a wide experience in the 
operation and maintenance of substations and O/H 
and U/G feeders, at voltages up to and including 33 kV 
p= op with a large industrial and rural distribution 
system 
Graduate membership of the Institution of Pectrical 
Engineers or exempting qualifications will be 
advantage. 
Salary scale: 
conditions, 
Applications to the 
Western Electricity 
Street, Oldham, by ‘December 12, 1983, 
APPOINTMENT OF 
THIRD ASSISTANT DISTRICT ENGINEERS 
Whitehaven, Workington and Barrow Districts. 
Applicants should be capable of preparing schemes and 
estimates for rural electrification, and of supervising 
the construction. N.C. in Electrical Engineering 


ntage. 

Whitehaven District, £607/£629 p.a. 
Workington and Barrow Districts, £587/£600 
E.9. N.J.B. conditions. 


N.J.B. 


North 
Union 


£719/2750 p.a. Grade K.10. 


Sub-Area Maneser. The 
‘Board, No Sub-Area, 


POINTMENT OF THIRD ASSISTANT ENGINEERS 
Sivokens Planning), Sub-Area ip Seoyntonl Engineer's Dept.., 
Kenda 


Duties will include assistance in the planning of H.V. 
—— including + peaara and the design of indoor 
and outdoor substat 

Experience in the calculation of system load flows and 
fault levels is essential, and applicants should preferably 
hold the H.N.C. (or equivalent) in orn Engineering. 

Salary scale: £680/£706 p.a. Grade J.10. N.J.B. con- 
ditions. 

APPOINTMENT OF THIRD ASSISTANT ENGINEER 
ub-Area Mains. Engineer's Dept., Kendal. 
Applicants should be capable of planning, estimating, 
surveying and supervising the construction of large 

rural overhead electrification schemes. 

Salary scale: £639/2665 p.a. Grade J.1l. N.J.B. 
ditions. 

APPOINTMENT OF JUNIOR ENGINEER 
Sub-Area Mains. Engineer's Dept., Kenda 
Applicants, who must oS a National Certificate in 
Electrical Engineering, should be capable of doing all 
overhead line calculations ~y ‘daition to routine duties 
in a Mains Office. 

Salary scale: £402/€545 p.a. Grade J.18/14. N.J.B. con- 
ditions. 

APPOINTMENT OF JUNIOR ENGINEERS (TESTING) 
Sub-Area Technical Engineer’s Dept., Carlisle. 

Duties will be to assist with general testing work 

(meters and system protection) in the Testing Depart- 


ment. 

Salary scale: £402/£545 p.a. Grade J.18/14. N.J.B. 
conditions 

Applications for the above posts to the Sub-Area 
Manager, No. 6 Sub-Area, The North Western Electricity 
Board, Castle Green, Kendal, by December 12, 15 


con- 


APPOINTMENT OF SECOND ASSISTANT DISTRICT 
COMMER: GAL Sr EER 
8. 
Applicants should have had experience in the control 
and supervision of industrial and domestic contract 


wiring, including preparation of specifications and the 
installation, repair and maintenance of appliances on 
consumers’ premises. Experience of Sales Development 
work will be an advantage. 

Grade E.7. N.J.B. con- 


ena? scale: £649/2681 p.a. 
ons 

Application forms may be obtained from the Sub-Area 
Manager. No. 7 Sub-Area, The North Western Electricity 
Board, Chavel Street, Hazel Grove, Cheshire, and should 
be returned to him by December 12, 1 (G 62) 








BOX No. replies be addressed to the 
ELECTRICAL TIMES, Sardinia House, 
Sardinia Street, London W.C.2 


ELECTRICAL TIMES 


BRITISH ELECTRICITY AUTHORITY 


South Wales Division 
Vacancy No. 96/53 


PPLICATIONS are invited for the following super- 
annuable N.J.B. appointments :— 

(a) JUNIOR ENGINEER (Apprentice Training) in the 
Generation opergtion Department, Divisional Head- 
quarters Class “AX/CX,”’ Grade 9, £390 to £556 per 
annum. To assist the Apprentice Instructor at the 
trainiog school in Penarth. Regular apprenticeship 
and H.N.C, or equivalent desirable erperience 3 in the 
po age and maintenance of water-tube boilers, 

, and preferably some teaching experience. 

(b) BENERAL ‘ASSISTANT ENGINEER in the Statistical 
Section of Generation (Operation) Deparument, Divi- 
sional Head haan Class ‘‘AX/CX,"’ Grade 8, £501 to 
£675 per annw 

Applicants should preferably possess H.N.C. or equiva- 
lent and have particular leaning towards ~ —-_prcanaeaee 
At Carmarthen Bay Power Stat 

(c) AseEaT ANS MAINTENANCE ENGINEER ‘elec trical). 
Class ‘‘K,”’ Grade 8, £812 to £848 per 

(d) ASSISTANT ag ot yg ENG INEER" ‘(Mechani- 
cal). Class ‘‘K,’’ Grade 9, £766 to £796 per annum 

Applic nate for (c) and (a) ‘should have obtained appro- 
priate H.N.C. and had previous maintenance experience. 
«gAPplication hey obtained from Divisional Secretary, 
South Wales Division, British Electricity Authority, 
Twyn-y-fedwen Road, Gabalfa, Cardiff, should be returned 

by December 17, 1953. (G 68) 





‘LONDON ELECTRICITY BOARD 
SENIOR DRAUGHTSMAN 
PPLICATIONS are invited for the above position in 
the Design and Planning Branch of the Northern 

Sub-Area at Aldersgate, London, E.C.1 

Applicants should have had training and experience in 
building construction and the design of steelwork and 
reinforced concrete structures. and be capable of prepar- 
ing drawings and making calculations for the alteration 
of existing premises and the conversion of basements into 
sub-stations and transformer chambers. Experience in 
the layout of electrical equi —. up to ll kV, whilst 
not ae. would be an advan 

The graded under Schedule = * of the National 
Joint + ° Kereoment as Grade 5, $595 7s. to £704 Lis. 
per annum, inclusive of London Allowance. 

Application forms obtainable from Secretary, 46 
New Broad Street, E.C.2, to be returned completed by 
December 19, 1953. Please enclose addressed envelope 
and quote Ref. V/1692/T, on all correspondence. (G 72) 


BRITISH ELECTRICITY AUTHORITY 


London Division 


Areca are invited for the following super- 
annuable st Salary, including London Allow- 
ance, and conditions of service in accordance with N.J.B. 
Agreement, Schedule “A.’' Qualifications entitling to 
Corporate Membership of I.E.E. or I.Mech.E. an advan- 


e. 
ASSISTANT R. AND M. ENGINEER (PLANNING) 
Fulham Generating Station 

Sound knowledge of operation and maintenance of a 
large nower station desirable. Should have good organis- 
ing ability, initiative and able to handle correspondence 
Salary: Class ‘‘L,’’ Grade 8, £908 5s. per annum. 

Application may be made on form obtainable from 
Divisional Secretary, B.E.A., London Division, Genera- 

tion House, Great Portland Street, W.1, and be received 
within 14 i days of this advertisement. (G 48) 





LARGE Organisation in South West Lancashire in 
the at electrical engineering field has a vacancy 

for a ME ICAL DESIGNER DRAUGHTSMAN. A 
sound theoretical and practical background is necessary, 
together with experience in small electro-mechanical 
and electro-magnetic mechanisms, and applicants should 
be able to display ingenuity and new ideas in the design 
and development of apparatus in this new field. The 
pean will be on the established staff, with contribu- 
ory pension fund and usual staff conditions.—Applicants, 
preferably not over 35 years of age, should write Box 
No. 3115, Electrical Times, giving full details of age, 
experience and qualifications. (G 51) 
SSISTANT MECHANICAL MAINTENANCE ENGI- 
NEER uired for organisation in East London dis- 
trict, operating large electrical station. Applicants 
should have wide and up-to-date experience in the main- 
ease - modern generating station power plant and 
capable of supervising turbine and boiler overhauls 
Technical’ qualifications should be sound. Age not less 
than 32 or over 45. Commencing salary approximately 
£950 per annum with non-contributory pension. Position 
has excellent prospects.—Repvlv to Box No. 3061, 
Electrical Times, quoting Ref. TME/7. (G 27) 
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REA CONTRACTS ENGINEER. Enfield Cables Ltd 

have a vacancy for Area Contracts Engineer. Ex- 
perience essentia!] in administering and supervising high- 
and low-voltage overhead and underground cable contracts 
over @ wide area in the north of England. Age limits, 
35-45. The post is superannuable.—Applicants please 
send for a special form of application for completion to 
Manager, Power Cable Contracts, Enfield Cables Ltd., 
Stockingwater Lane, Brimsdown, Middx (G 52) 


RITISH ELECTRICITY AUTHORITY, Merseyside and 

North Wales Division, require JU NIOR ENGINEERS 
at the Bold Power Station, near St. Helens, for appoint- 
ments in the Control Room, Turbine House and Boiler 
House. Salary £491 per annum, N.J.B. Class ““G,"’ Grade 
14. Superannuable and subject to medica) examination 
Applicants should have had a good general education and 
thorough training in engineering. For those applying for 
the Boiler House appointments experience of P.F. fired 
boilers is desirable. Possession of the Higher National] 
Certificate in Electrical or Mechanical Engineering 
would be an advantage.—Application forms from the 
Divisional Secretary, Beaconsfield Road, Woolton, Liver- 
pool, to be returned by December 8, 1953 (G 53) 


RITISH ELECTRICITY AUTHORITY, Merseyside and 
North Wales Division, require STATION SHIFT CON 
TROL ENGINEER at the St. Helens Power Station 
Salary £555 to £569 per annum. N.J.B., Class “‘E."’ Grade 
10. Superannuable and subject to medica] examination. 
Applicants must have had experience in the control room 
fa modern power station. Qualifications entitling the 
applicant to Student or Graduate Membership of an 
appropriate institution would be an advantage.—Applica 
tion forms from the Divisional Secretary. Beeconsfield 
Road, Woolton, Liverpool, to be returned not later than 
December 8, 1953 (G 5&4) 


RITISH KLOCKNER SWITCHGEAR, LTD. require 

TECHNICAL OUTSIDE SALES ENGINEER for 
London district. Knowledge of contactor gear and con 
trol circuits essential and previous outside experience 
an advantage.—Applications, stating salary required and 
full details, to British Klockner Switchgear, Ltd., 10 
Emerald Street, London W.C.1. (G 87) 


RITISH LUMA require FORENVAN for 
Winding Department, now being extended.—Apply. 
stating age, experience, marital status, and salary 
required to Manager, Hardgate Road, Glasgow, aw 
z ; 

LTD., have vacancy in the 
Department for SENIOR 
ENGINEER with experience of large high voltage trans- 
formers Good technical qualifications essential, 
experience in transformer design advantageous but not 
absolutely necessary Salary commensurate with 
qualifications.—Applications stating salary desired to 
the Manager, Transformer Department, Bruce Peebles 
and Co., Ltd., East Pilton, Edinburgh 5. (G 33) 


ABLE JOINTERS required immediately for Aden 

Refinery Project. Applicants must be competent in 
joining main cables and have at least five years experi- 
ence as Jointer with well-known cable manufacturers 
Good pay, free messing and accommodation; contract 
approximately 12 months.—Apply. giving full details of 
all previous experience, to George Wimpey and Co., 
Ltd., Personne! Division (19), 1 Queen Caroline Street, 
Hammersmith, W.6 (G 77) 


ABLE MANUFACTURER (Independent), making un- 

usually wide range of cables, flexibles and wires, 
requires SALES REP RESENTATIVE. Knowledge of the 
trade and a connection with electrical contractors and 
wholesalers essential. Applications will be treated in 
strictest confidence.—Write, giving full particulars of 
previous experience, age, etc., to Box 3107, Electrica) 
Times. (G 42) 


ONSULTING ENGINEERS require an ELECTRICAL 

ASSISTANT capable of designing, drawing and spec i- 
fying electrical installations for public and commercial 
buildings. Required to work with a minimum of super- 
vision and to have good practical experience. Possession 
of H.N.C. desirable.—Apply in writing, stating age. 
experience and salary required, to J. Roger Preston and 
Partners, 15 North Audley Street, London W.1 (G 55) 


RAUGHTSMAN required for a senior position in 

South Wales Office. Applicants should be experi- 
enced in layout of heavy electrical plant and services 
Mechanica] engineering draughtsmen with some elec- 
trical experience would be considered. Good facilities, 
including a canteen, are available The person ap- 
pointed will work directly with responsible engineers 
and will have ample opportunities of following the work 
on site from initial stages to final commissioning.— 
Please write, stating age, married’/single, education, 
experience and present salary to Box No. 3089, Electrical 
Times. (G 31) 


LECTRICAL DRAU GHTSM AN, senior. National stan- 
dard with initiative to lay out own wiring systems. 
—Apply to Chief Engineer, The Bowater Paper Corpora- 
tion Ltd., Northfleet, Kent. (G 56) 


Filament 


YRUCE PEEBLES & CO., 
Transformer Design 
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Engagement of persons must be made through a focal 
Labour Office or Scheduled Empioyment Agency, 
applicant is a man aged 18-4, or a woman aged Ay 


unless the person concermed is excepted or the employ- 
ment is in a managerial or professional capac‘ty, or is 
the Notification 


otherwise excepted from the provisions o 
of Vacancies Order, 1 











LECTRICAL DRAUGHTSMAN required by Glasgow 

firm of engineers for new development project. Five 
day week, canteen and superannuation scheme in opera- 
tion. Written applications desired in the first instance 
outlining technical education (which should be to at 
least O.N.C. standard), previous drawing office experi- 
ence and salary required.—Write 21N6, Wm. Porteous and 
Co., Glasgow (G 3) 

LECTRIC AL “DRAU GHTSMEN required for power dis 

tribution Jayouts and lighting installation for indus 
trial plants. L — Office. Five-day week, 
scheme.—Write, ualifications, experience an 

uired, to Foster Wheeler Limited, 3 Ixworth 

3, or telephone KEN 636: 


NL ECTRICAL ENG INEERS Yorkshire factory manu 
4 facturing specialised electrical products requires 
(1) Qualified Electrical Engineer, preferably not over 40, 
administrative and engineering duties, ex eryenes of 
domestic appliances an advantage; and ( saalifes 

Junior Electrical Engineer, preferably at over 
mainly production duties. Good prospects.—Full Geraile 
to Box No. 3117, Electrical Times (G 78) 
LECTRICAL S41. ES ENGINEER with direct selling 
ability, for Yorkshire Car owner, interest in 
Earthing an advantage. Splc did opportunity for the 
right man. 28-40 yrs.—Box No. (103, Electrical Times. 
(G 3%) 


QUIPMENT SERVICE ENGINEER required by a large 

firm in the Midlands. Sound technical knowledge 
and good practical eyperience in the installation and 
servicing of a.c. and d.c. welding plant essential 
Higher National Certificate in electrical engineering or 
equivalent standard desirable.—Reply, giving full - 
ticulars, to Box No. 3119, Electrical imes. (G 

ERRANTI LTD. wish to make new @ intments in 

their Power Transformer Design Office and invite 
applications from suitable candidates for positions as 
DESIGN ENGINEERS. A University degree is desirable 
but other alternative qualifications will be considered 
Previous design experience in power engineering (not 
necessarily on transformers) would be an advantage 
Applications are also invited from young graduates or 
holders of the Higher National Certificate with an in- 
terest and preferably some experience in design of 
transformers or other electrical plant. 

The appointments are to the permanent staff of an 
expanding design group and carry attractive salaries 
with excellent prospects of advancement. The positions 
are covered by the firm's Staff Pension Scheme 

Forms of application from Mr. R. J. Hebbert, Staff 
Manager, Ferranti Ltd. Hollinwaod, Lancs. Please 
quote reference WLE (G 23) 


IRST-CLASS CABLE JOINTERS required by large 

Midland contractors. Permanent engagement. Must 

be capable of jointing all voltage cables up to 12 kV.— 
Lee, Beesley and Co. Ltd., 6 Warwick Row, Coventry. 

(G 57) 


OREMAN LINESMAN required for contract work in 
Scotiand.—Apply, giving full details of experience 

to Box No. 3121, Electrical Times. (G @) 
RADUATE ELECTRICAL ENGINEER, preferably hav 
ing done an apprenticeship, is requi by British 
Insulated Callender's Cables Ltd., 38 Wood Lane, W.12, for 
development work on high-voltage cables and accessories 
probably in the voltage range of 33 kV upwards. Previous 
experience of cable work is not essential. Five-day week 
Pension fund.—Apply in writing to Staff Officer, British 
Insulated Callender’s Cables Ltd., 21 Bloomsbury Street, 
London Ww cl ‘G 58) 
AOL EY race (READING) LTD., The Aeretreme, 
oodley, Read have an immediate vacancy for a 
SENIOR AIRCRAFT iLECTRICAL DRAUGHTSMAN for 
work on an interesting new project. Only those who are 

fully experienced in all aspects of the work Pests apply. 
and for the successful applicant there will be suitable 
housing accommodation provided.—Please send full par- 
ticulars of experience, etc., to the Personnel Officer 
(G ®B) 
ROGRESSIVE electrical wholesalers require the ser- 
vices of an_ experienced ORDER CLERK. male or 
female.—Apply Electrowares, Ltd., 302 Waterloo , 
London 8.E.1. Tel.: Waterloo 5271. (G 81) 
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ALES DEPARTMENT MANAGER, Cable Works in 

London Area, to supervise preparation of deliveries 
to’ customers (home and overseas), advices, dispatch, 
invoicing, export procedure and technicalities, etc 
Requir to attend to all customers’ gee and 
queries, must be tactful, able to control mixed 
and to co-operate willingly and effectively with the other 
departments. Only those with good knowledge and 
experience on selling side of cable industry will be 
considered.—Full particulars, experience, salary required, 
to Box No. 3079, Electrical Times (G 29) 


ALES LES ENGINEER. Pyrotenax Ltd. will “shortly be 
requiring the services of an Engineer in their 
London Office with a view, after a period of training, to 
appointment on the London Sales Staff. Age under %0. 
eneral education and Grad. L.E.E.—Write giving 

full particulars to the Personnel Manager, London 
Office, 7 Victoria Street, 8.W.1. (G 86) 


ALES REPRESENTATIVE, Lancashire, for manufac- 
turer of well-known electrical accessories. Electri- 
cal education, training and sales experience essential: 
Light and power installation knowledge advantageous. 
Prefer Lancastrian already domiciled central Lancs. 
Age 30-40. Medical exam. Car driver. Intensive work, 
long hours and results expected. Salary, commission, 
car expenses. Fully informative letter and photo confi- 

dentially considered.—Box No. 3109, Electrical baie“ ™ 
‘G 3) 


ENIOR ELECTRICAL DESIGNER required by The 

English Electric Co. Ltd., Luton, for their Mechani 
cal Engineering Department. Experience on light and 
medium interlocking switchgear mechanism essential 
H.N.C. or equivalent qualification desirable.—Please 
write, giving full Seale. to Dept. C.P.S., 3386/7 Strand, 
W.C.2, quoting Ref. 121 (G 59) 


ENIOR SALES “and SONTRACTS ENGINEERS are 

required by the English Electric Co. Ltd., Stafford, 
for heavy rotating electrical machinery and comprehen- 
sive schemes associated with this equipment. 

Also JUNIOR ENGINEERS pespeesing H.N.C. and sound 
engineering experience, preferably with a commercial 
bias, are invited to apply —Please write, giving full 
wea" quoting Ref. 334C, to Dept. C.P.S., 336/7 a 

{ 


HE ENGLISH EL ELECTRIC COMPANY LTD., Liverpool. 
are seeki to recruit a professionally qualified 
ELECTRICAL ESIGN ENGIN to initiate and 
supervise a programme for the development cf flame- 
proof switchgear and allied control and distribution 
equipment. didates must have several years’ experi- 
ence of designing to meet B.S.229. Arrangements will 
be made to house the successful applicant.—Reply to 
Dept. C.P.S., 3396/7, Strand, W.C.2, quoting f Relig 65) 
(G 65) 


HE ENGLISH ELECTRIC CO., LTD., Stafford, have 

vacancies for DRAUGHTSMEN to work on a wide 
variety of heavy electrical machines, including the 
largest water and steam-driven alternators and mill 
motors. These are interesting positions offering prospects 
of Sprgncemens. —Write quoting Ref. 74D, to Dept. C.P.S., 
336-7, Strand, W.C.2. (G 88)" 


AR DEPARTMENT require ELECTRICAL ENGIN- 
EERING DRAUGHTSMEN of Leading and Basic 
grades | ~~ designs branch in Directorate of Fortifications 
and Works at Chessington, Surrey. Applicants must be 
British vor British parentage. They should be neat 
draughtsmen with several years’ experience in prepara- 
tion of schemes for electrical equipment (illumination 
and power) required in various types of buildings and 
fully conversant with I.E.E. Regulations for Electrical 
———_ of Buildings. For leading grade experience 
tion of H.V. and L.V. underground or overhead 
distribution schemes desirable. Candidates for Leading 
gy (Order No. Kingston-on-Thames 3346) with 
° . or equivalent and for Basic Grade Draughtsmen 
(Order No. Kingston-on-Thames 2468) with O.N.C. or 
equivalent. preferred. Salary (a) Leading e htsmen 
rs us extra duty allowance of 3 p.c. salary; 
(b) Basic Grade Draughtsmen £385-£612, plus ‘Overtime. 
Starting salaries according to age, quals. and experience, 
annual increases to maximum of range subject to satis- 
factory service. Posts temporary but long-term possi- 
bilities. Good canteen.—Write, giving age, nationality 
and details of quails. and experience, to Ministry of 
Labour and National Service, Water Lane, Kingston- 
on-Thames, Surrey, quoting appropriate wor. a 
(G 63) 


( APPOINTMENTS WANTED ) 


LECTRICIA 
overseas, age 24, single.—Box No. 3043, 
Times. 











N, armature winder wishes employment 
lectrical 
(G 25) 


ELECTRICAL TIMES 


( WORK WANTED ) 


C. and D.C. MOTOR REWINDS and REPAIRS. Prompt 
e service fully guaranteed. Edgware 5566 (4 lines).— 
Service Electric Co., Ltd., Stanmore, Middx. (G 13) 


RMATURE REWINDING service to the _ trade. 

Vacuums, Drills, Grinders, Hood Dryers, Dental 
Motors. Vacuum cleaner and drill armatures replaced 
from stock 24-hour service. Every job guaranteed. All 
vacuum cleaner parts, hoses, etc., in stock for any make. 
Apex washer agitator shafts stocked.—Regam Electric 
Cleaner Service, 95 Park Lane, Leeds 1. (G 20) 


¢ — FOUNDRIES, LTD., Greet, Birmingham, have 
mediate capacity for machine moulded PRE- 

CISION CASTINGS in gunmetal and grey iron } to 30 Ib. 
All castings shot blasted.—Telephone: Birmingham, 
Victoria 0197 (G 16) 


ORK WANTED 
COIL WINDING. 


aa 


C.-D.C. MOTORS, 

« over installations, etc.—A.A 
. pothechilé Road, Chiswick Park, W.4. Tel 
5105 





Capacity available for all types of 
~Box No. 2425, Electrical Times. 
(G17) 
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change- 





WANTED 





STARTERS, complete 


Electrical Co., Ltd., 
Chiswick 
(G 8) 


INGLE operator Welding Plant for 400/3/50 supply 


Complete.—Weston Bros., 76 The Oval, Bath. (G 44) 


ANTED, D.C. and A.C. ball-bearing MOTORS, 
MOTOR GENERATOR SETS, DYNAMOS and AL- 
TERNATORS.—Full details to Britannia Manufacturing 
Co., Ltd., 22-26 Britannia Walk, London, N.1 (G 4) 


JANTED, for prompt cash, ferrous and non-ferrous 
SCRAP; also plant for dismantling. Buyers of 
secondhand machinery and plant for re-use.—W. and H. 
Cooper, Ltd., 176 Brady Street, Bethnal Green, E.1. (G 1) 


W Adz. Large quantity of 4-in. outside diameter 
TUBES from the dismantling of old Babcock water- 
tube boilers. Best prices paid. Prepared to purchase 
Babcock and Wilcox water-tube boilers for dismantling 

Apply, giving full details, to Midland Iron and Hard- 
ware Co., Cradley Heath, Staffs (G 2) 


ANTED ROTARY CONVERTERS, any size 
Universal, 221 City Road, London, E.C.1 (G 6) 


( FOR SALE ) 


DOMESTIC APPLIANCES 


WO 24 kW UNIT HEATERS at £10 each. One 5 kW 
UNIT HEATER at £20. Made by G.E.C., almost as 
new. Prices at our works.—Apply, Collier and Son, 
2 Ashburnham Road, Northampton. (G 24) 








CABLES & WIRE 


LECTRICAL CABLE 052 PBJ at less than half 
makers’ price.—Box No. 3123, Electrical Times. (G 82) 


OR SALE. 3,000 yards of 7/064 V.IR. single wire 
armoured 8.W.A. 3-core ELECTRIC CABLE; 12 months 
old; in 500-yard lengths; as new.—Apply: The Cementa- 
tion Co., Ltd., Ellerbeck Site, Slaidburn, Nr. Clitheroe 
Tel.: Slaidburn 228. (G 46) 








NICHROME V WIRE 


ENGINEERING FIRM HAS SURPLUS TO 
PRESENT REQUIREMENTS, ABOUT 380 
LBS. 20 S.W.G. IN BRITISH DRIVER- 
HARRIS ORIGINAL CASES. OFFERS 
INVITED. 

BOX NO. 31i1 


ELECTRICAL TIMES. (G 45p) 

















3 DECEMBER, 1953 


ENGINEERING PLANT & MATERIALS 


ALVANISED CONDUIT AND CONDUIT FITTINGS 
large quantity of Galvanised Conduit and Conduit 
Fittings are available. mainly 2 in., 1} in. and 1i in. with 
@ quantity of l-in. and }-in. conduit fittings. The items 
are surplus to our requirements and are new and unused 
The original cost is over £1,000. Offers wanted.—For full 
details write Ref. CPA/AR, Simon-Carves, Ltd., Cheadle 
Heath, Stockport (G 2) 


9 65 FT. new 1} in. BLACK CONDUIT, heavy gauge 
. welded, screwed with couplings, £5/10'- per 
100 ft. ex-works, or offer to clear.—Uniproducts (Man 
chester) Ltd., 142 Bolton Road, Pendleton, Salford 6 
Tel.: Pendleton 2403. (G 61) 





GENERATING PLANT 


SURPLUS D.C. GENERATING EQUIPMENT AND 
A.C. FEEDER PANELS 


NE English Electric, 3-wire d. GENERATOR 
100 kW, 400 V (200/200), 250 amps., with static balancer 
and switch panel—available now 
One L.D.C. d.c. GENERATOR, 400 V, 625 amps., 250 kW 
br static balancer and switch panel available August 
1954 


One English Electric dc. GENERATOR, 40 V 
275 amps., 150 kW, with static balancer and switch panel 


—available May 1954 

Four Power FEEDER PANELS, two LIGHTING 
PANELS, two one-phase FEEDER PANELS—available 
now 

For further details and prices apply Venner Limited 
Kingston By-Pass. New Malden, Surrey (G 64) 


OR SALE. DIESEL GENERATING BOY IPMENT con 

sisting of three Blackstone type EPV Diesel engines 
direct coupled to separately excited A sh giving an 
output of 380 KVA. The equipment is complete with 
switchboard, water cooling units, fuel tanks, etc., and in 
running order. Inspected by appointment.—Box No. 3113, 
Electrical Times. (G 47) 





LIGHTING EQUIPMENT 


URLEY CHOKES AND BALLASTS. Our 80-W tapped 
h.p.f. ballast with starter switchgear-holder incor 
porated is proving itself the most popular unit. Suitable 
for most fittings, 57s. 6d. each subject.—F. W. Blanshard, 
Ltd. (Dept. E.T.), Purley, Surrey. Uplands 4818-9. (G 14) 





METERS 


C.-D.C. QUARTERLY and SLOT METERS 


rams 
e Electrical Co., 6 Holmdale Gardens, London, N.W.4 
ON'T worry about your electricity bills. Fit l/- s 
electric meters for hotels, bed-sitters, et« 
from 50/-.—Selectrics. Department E.T., Castle Circus 
House, Torquay Tel. 7218 Trade inquiries invited 
Trade discount (G 21) 
OUSE-SERVICE METERS, a.c. or d.c., quarterly or 
prevayment —Universal Electrical, 221 City Road 
Lenton, & 1 (G 10) 


MOTORS & STARTERS 


A A. ELECTRICAL CO. for A.C.-D.C. MOTORS, 
e SWITCHGEAR, EXHAUST FANS, HOISTS, RE- 
DUCTION GEARS, new or reconditioned units.—Chis 
wick 5105, Chiswick 5605, 67 Rothschild Road, W.4. (G7) 
C. and D.C. MOTORS, all sizes, large stocks. Fully 
e guaranteed.—Milo Engineering Works, Ltd., Milo 
Road, East Dulwich S.E.22 (Forest Hill 2278-9) (G 3) 
C. and D.C. MOTORS, GENERATORS from stock 
e Service Electric Co., Ltd., Honeypot Lane, Stan 
more, Middx. Edgware 5566-9 (G 9) 








FLAMEPROOF MOTORS, M.G. SETS, 
D.C. MOTORS, GEARED MOTORS, A.C. 
MOTORS, TRANSFORMERS, CONTROL 
GEAR. SPECIALS. FLANGE MOTORS. 


ELECTROPOWER COMPANY LIMITED 
Kingsbury Works, Kingsbury Road, London, N.W.9. 
Tel.: COLindale 4621/3. 

(G 12p) 


Grams: Lektropowa, Hyde, London. 
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NDUSTRIAL ELECTRIC ad pee | : abo BF y Basia 
Electric single phase, 200-220 
1,440 r.p.m. Also large range of well- wf, makes yo 
1-6 h.p., varied vol es, majority standard r.p.m. All 
brand new at reduc prices.—For comprehensive lists 
apply to Tecalemit, Ltd., Great West entford, 
Middlesex. Ref. QFO/OJB (G &) 


SWITCHGEAR 


ERCURY SWITCHES are 
and Co., Ltd., of 58 Commerce Road, Wood Green, 
Lomion N.22 Tel.: BOW 7221 (G ll) 


IME SWITCHES for sale. Reconditioned or new 
12 months’ guarantee. Immediate delivery. Lists 
from: J. W. Hughes, 3 St. Thomas Street, London cis ty 
S.E.1. (Tel,: HOP 2759.) ‘G ) 





made by Halil, Dr le 


UNCLASSIFIED 


HIGH VACUUM IMPREGNATION UNIT or single or 

batch coll impregnation service to R.1L.C. Specifica 
tion 214 or individual requirements.—Blickvac, 
Lordship Lane, 8.E.22. Tel.: Forest Hill 7089 (G 18) 








MISCELLANEOUS 


ITY AND GUILDS (Electrical, etc.) on “No Pass 
No Fee" terms. Over per cent. successes.—For 
full details of modern courses in all branches of Elec 
trical Technology send for our 144- e handbook FREE 
B.LE.T. (Dept. 3), 17 Stratford Place, 

(G 15) 


REE! Brochure giving details of courses in ELEC 
TRICAL ENGINEERING and ELECTRONICS, cover 
ng A.M.Brit..R.E., City and Guilds, etc. Train with 
Postal Training College, operated by an Industrial 
Organisation. Moderate fees ..M.I. Institutes, Postal 
Division, Dept. E ¥ 2, 43 Grove Park Road, comer wa 
(Associate of H.M.V.) G 18) 


GLEDHILL-BROOK 





vr 


————————— 
_ 


TIME RECORDER 


SPECIALLY DESIGNED FOR SMALL STAFFS 


This useful GLEDHILL-BROOK Recorder is a 
handy portable size for small staffs. It records IN 
and OUT attendances as well as ON or OFF jobs. 
The clear and accurate time record is on the face 
of the card. 

Available with an eight-day “G.B.'" mechanical 
clock movement with best quality lever escape- 
ment or the well-known “G.B."" electric impulse 
movement. Soundly constructed in an all-steel 
case with cellulose finish. 

Enquiries to:— 


GLEDHILL-BROOK TIME RECORDERS LTD. 
60, EMPIRE WORKS sg HUDDERSFIELD 








INDEX TO 
ADVERTISERS 





Aidas Electric, Ltd. 

Arora Co, : 

Arrow Electric Switches, Ltd 
Ash & Lacy, Ltd 

Ashley Accessories, Ltd. 

Astor Boisselier & Lawrence, Ltd 


Backer Electric Co., Ltd 
B.B. Chemical Co., Ltd 
Booth, James, & Co., Ltd. 
Bray, George, & Co,, Ltd 
British Electricity Authority 


British Insulated Callender's 
Cables Co., Ltd. 


British Physical Laboratories 

Brook Motors, Ltd 

Brush Electrical Engineering Co., 
Ltd, 


Burco, Ltd, 
B.V.C. Industrial Constructions, 
Ltd. 


Bylock Electric, Ltd. 


Cable Makers Association 
Channel Conduits, Ltd. ... 
Clang, Ltd. 

Connollys (Blackley) Ltd. 
Cooper & Co. (Birmingham) Ltd. 
Copper Development Association 
Coughtrie, J. & G., Ltd. 

Cressall Manufacturing Co., Ltd. 
Crockatt, W., & Sons, Ltd. 


Dussek Bros. & Co., Ltd. 


East London Mica Works 
Edison Swan Electric Co., Ltd. 
Eeto Insulations ... 

Enfield Cables, Ltd. 
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Engineering & Lighting a 
td. 


ment Co., 
English Electric Co., Ltd. 
Enthoven Solders, Ltd. . 


"8, 27 
25 


Palk, Stadelmann & Co., Lt 
Ferranti, Ltd 
Fluxite, Ltd 


General Electr 

Gledhill-Brook Time 
Ltd 

Greico, Ltd 


Recorders, 


Hardy & Padmore, Ltd 
Harris, John, Tools, Ltd 
Hedin, Ltd 


Henley's W. T. Telegraph Work 


Co., Ltd. 12, 55 


Higgs Motors, Ltd 


Imperial Chemical Industr 


Ltd 
Inductive Appliances, Ltd. 


Johnson & Phillips, Ltd.... 
Kautex, Ltd. 


Low, Duncan, Ltd. 
L.P.S. Electrical Co., Ltd. 
Lyons, Claude, Ltd. 


Martindale Electric Co., Ltd. 
Mather & Platt, Ltd. 
Metafiltration Co., Ltd 


ay geen ers 
, Ltd 


—. > pica Manufacturing 
ok 


M.T.E. rahe Gear, Ltd 


Electrical 


Nevelin Electric Co., Ltd. 
Nife Batteries, Ltd 


Oddie, Bradbury & Cull, Ltd. 


Parmiter Hope & Sugden, Ltd. 
Pope’s Electric Lamp Co., Ltd. 
Pyrotenax, Ltd. 


Quadrant Meter Co., Ltd. 


Rainsford & Lynes, Ltd 
Record Electrical Co., Ltd 


cCo., Ltd. 19, 54, 
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Resistances, Ltd 
Reyrolle, A., & C 
Rheostatic C 


Rowlands Electr 
Ltd. 


Sanders, 
nesbury) L 


Sangamo 
Sax, Julius, 
Scott 

Ltd. 
Serck Tube 
Siemens Electric 
plies, Ltd 
Simon-Carve 
Smart & Brown (Engir 
Smith, Frederick, & ( 
Smiths 

Ltd 
Spuncast, Ltd 


Standard 
Ltd 


Sturdy Electric Co., Ltd 
Symons, H. D., & ¢ , Ltd 


es & Cables 


Telephon 


Taylor Tunnicliff, Ltd 
Thew, Edward H., Ltd. . 
Thomas, Richard & Baldwin 


Thornpson, J., Wat 
Ltd 


Thorn Electrical Industri 
Times Publishing Co., Ltd 
T.M.C.-Harwell (Sales), Ltd 
(Watford), Ltd 
Tucker, Geo., Eyelet Co., Ltd. 
Tudor Accumulator Co., Ltd 


Transformers 


Universal Boiler 
Co., Ltd 


& Engineering 


Volex Electrical Products, Ltd 


Washers, Ltd 


Westinghouse 
Co., Ltd 


Whiteley, B.S 


Wootton & Co., Lt 





OF ALL TYPES & IN ALL LANGUAGES 


ENAMELLED - ENGRAVED - PLASTICS 
CAST - DIECAST - BRONZE 





3 First Avenue, Team Valley, Gateshead-on-Tyne, 11 


TELE: Low Fell 75667 
grams: “Engraving, Gateshead-on-Tyne”’ 
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Here comes the latest addition to 
the MEM fuseboard range—the 
new “ Kantark-Major”  fuse- 
boards to give even better service, 
convenience and _ safety, plus 
better looks, lighter weight and 
greater strength and fitted with 
“* Kantark-Major ” fuses comply- 
ing with BSS.88. 

Streamlined Case of sheet 
steel with cast corners. Hand- 
some finish in high quality 
wrinkle enamel. 

Easier to instal because of 
reduced weight and provision of 
slotted external feet. 

Easier wiring—detachable end- 
plates pierced for conduit entry. 
Increased wiring space at top, 
bottom and back of fusebanks, 
which can be easily removed to 
simplify wiring. 

Triple Pole Boards may be 
easily converted to T.P. & N. 


SEE WHAT YOU GET IN THE 
NEW 


‘KANTARK- 
MAJOR’ 


FUSEBOARDS 





Send for List No. 332 giving full details of “Kantark-Major” 
fuseboards for Triple Pole, Triple Pole and Neutral, and 
Single Pole and Neutral applications. 

“Kantark-Major’’ fuseboards are additional to the existing 
range of MEM fuseboards. 


MIDLAND ELECTRIC MANUFACTURINGCO.LTD., TYSELEY, BIRMINGHAM I! 











These three fittings are 
recent additions to the 
ELECO range of street 
lighting lanterns and em- 
body all the latest improve- 
ments as recommended in 
B.S. Specification 1788 for 
lantern construction. 

The WELWYN lantern 
has been re-styled and the 
refractor springs are totally 
enclosed to give complete 
protection against all 
weather conditions, also 
giving the interior of the 


SSRs ace a 
WA ke Ria er 


fitting a clean appearance. 

The LANCASTER lan- 
tern is a controlled cut-off 
fitting which reduces glare 
to a minimum. The distri- 
bution from the horizontal 
Mercury discharge lamp in 
the upper half of the fitting 
is reflected by means of 
specially designed reflectors 
through the scientifically 
designed refractor bowl 
giving high and even illu- 
mination on the road 
surface. 


ELECTRICAL TIMES 


ax. y te HY 
eS de sh 


The GOLDEN RAY 
MARK III lantern is com- 
pletely dustproof and is 
available for all sizes of 
sodium discharge lamps. 
The ‘* Perspex” refractor 
plates have machined 
** Perspex’ prisms sealed by 
a special process to the 
interior of the outer enclos- 
ing “‘ Perspex’? bowl and 
because of the unique dust- 
proof qualities of this fitting, 
maintenance costs are re- 
duced to a minimum. 


Engineering and Lighting Equipment Co. Ltd. 
SPHERE WORKS, ST. ALBANS, HERTS 


Telegrams : VOLTARCON, ST. ALBANS 





Telephone : ST. ALBANS 2258/2259 
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TRAN «*« STAR 


REGD. TRADE MARK 


FLUORESCENT LIGHTING 
CONTROL UNITS 





HIGH POWER FACTOR 
STARTERLESS 
SILENT 
NOW FITTED WITH 
HIGH TEMPERATURE 
RESISTING CAPACITORS AND 
GUARANTEED FOR THREE YEARS 


Sole Manufacturers: 
INDUCTIVE APPLIANCES LTD., 18 DEAN STREET, NEWCASTLE UPON TYNE | 

















~ 


sit | Tymons synonymous with flexibility Sit 


PRODUCTS 
FEATURES 


SILICONE ELASTOMER 





PRODUCT DESCRIPTION SPECIAL 





**Symel'’ 
Sleeving 


Silicone Elastomer extruded 
sleeving, for operating tempera- 
tures from -50°C to + 180°C 


“Symel” range of eleven colours 
for radio and radar coding 





‘*Symel'’ 
Coated 
Glass 


Silicone Elastomer coated glass 
cloth, supplied as semi-cured or 
fully cured tape. Moisture resis- 
tant. low power factor and 
from 


Semi-cured tape for traction 
motor armature and field coils. 
Complete bonding obtained on 
curing at 150°C. 


temperature range 
-50°C to + 180°C 

















For flexible insulating materials of consistent dependability —say Symons 


KH ZY Symons & Co Ltd 


KINGSTON HILL SURREY 


TELEPHONE KINGSTON OO0F FTE EX 


PARK WORKS 
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Mi! WIRES - STRANDS & BRAIDS 
HONE & RADIO CORDS & CABLES 
IANCE WIRES - P.V.C. TUBINGS 


L.P.S. ELECTRICAL CO. LTD 


ALPERTON : WEMBLEY MIDDLESEX 


GRAMS ENGIN YR, PHONE, LONDON 

















Wherever large quantities of hot water 
are required — install a “ Dunlow” 
Electric Storage Tank 


: ——* | Heavy gauge copper construction, lagging protected by large 
j (aj 4 steel casing or suitable for lagging on site. Kilowatt loading to 





meet requirements 


u x 


. 


Soh 
a 


r DUNCAN LOW LIMITED 


293 Bell Street, Glasgow C.4 


Nui 


$$ $< _<$<_—__ — —_ 
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. ensured by the name 
on the reel! Industrial and 
civilian wiring installations 
in all parts of the world 
testify to the reliability and 


technical superiority of 


Pirelli- General cables and 
flexibles. Specify Pirelli- 
General and be SAFE. 
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RAINSFoRD: LYNES 
The Largest Pritesh 
Mluaufaclurors a. C 
"Meal Lamp Holdus 
, ~“g 


EMILY STREET BIAMIN C Hee 


CSMART « BROWN “viwiic** 

oil ® EY _Limiten _ 
Head Sales Office: 8 Rose and Crown Yard, King Street, St. James's, $.W.1. Telephone Whicehall 8267/8 
Electrical Works: Trading Estate, Spennymoor, Co. Durham. 


for Reliability- specify 
8) HLratt 


CONTROL GEAR... 


A choice from a standard range 
of more than 60 TYPES and all 
are GUARANTEED . 





43moumpocr n 
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Electricity Supply 


““A well established characteristic of electricity supply in Great 
Britain is that the demand for electricity doubles about every 
10 years. Over the past half-century this trend has persisted in spite 
of war and peace, slump and boom, and there are reasons for the 
expectation that it will continue in the future. It is against this 
background of progressive expansion that the policy and progress 
of electricity supply development in the post-war period must be 
examined.” 
From an article by the Rt. Hon. Lord Citrine, 
Chairman, British Electricity Authority, in 
The Times Survey of Electricity Supply in 
Great Britain. 


This special supplement by The Times on electricity supply in 
Great Britain will review past and present achievements and 
examine future needs ; and will consider the problems involved 
to-day in finance, engineering, transmission, and efficiency both 
in production and consumption. 


There will be authoritative articles on the application of 
electricity to particular industries, including railways ; views of 
the electrical industry by the heads of two leading companies ; 
contributions on the need for coal conservation, emergency 
operation, the problem of smoke, the super-grid and the 
cross-Channel cable project, North of Scotland hydro-electric 
developments, pumped storage, generating equipment pro- 
gress ; and an article, by Sir John Cockcroft, F.R.S., on the 
prospects of nuclear power stations. 


ELECTRICITY 
SUPPLEMENT 


To be published on December 8 
PRICE ONE SHILLING 


Order your copy now 


From all newsagents and bookstalls and from The Times Bookshop, 

42, Wigmore Street, London, W.\.; or direct from The Times, Printing 

House Square, London, E.C.4. for 1s. 3d., which includes postage to 
any address in the world. 


ee 
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peg? 
“what voll a) ? 


rn ene WT Tg 
per Co . 
—4h. — hich is cath P 


"MARTINDALE $3. 
VOLTAGE TESTER 
instantly 


OVER 250,000 IN USE 
Light yet sturdily built for tells You 
constant duty and long life. 


Easily carried in the pocket. and with absolute safety even on 


NO glass to break. NO gas to leak. 
eee peer. he eee OB eek. heavily fused conductors 


MARTINDALE ELECTRIC CO., LTD. 45 westmortAND 20AD, LONDON, N.W.9 


also at 25 Eimbank Street, Glasgow, C.2 

















VGH J.SCOTT 
( (ounsollD 


VOLT WORKS, BELFAST. N.IRELAND 





a C moToRs on MARINE MOTORS 
ALTERMATORS 1254VA MOTOR GENERATOR SETS 

0. C moTORS “20 RKP. WIVERTED ROTARY CONVERTERS 
GENERATORS: 18 hw LOOM MOTORS 
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BRITISH MADE BY 


B. S. & W. WHITELEY LTD. 
POOL-IN-WHARFEDALE, YORKS 


Tel: Arthington 98 & 99 Grams: Whiteley, Pool-in-Wharfedale 
LONDON OFFICE 


104 HIGH HOLBORN, W.C.1 Tel: CHAncery 7646 





For 


utmost 
dependability 
under 
all conditions 


OKERIN WAXES 


AND 
Di-JELLS 
for the 
ELECTRICAL 
INDUSTRY 


9 SAVOY ST., STRAND, LONDON, W.C.2 
Telephone: Temple Bar 5927 
Works: West Drayton 
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Steam leakage 
means wasted 
fuel... stop it 
with a 


Crockalt 


VALVE 
RESEATER 


This tool makes valves tight 

without disturbing the 

pipeline and can be operat- 

ed by one man. Self-cent- 
ring and suitable for flat or mitred seats, it 
= a true face, free from knurling, in a 
ew minutes. Moderate in price—write for 
full details. 


ALSO: Feed Woter Filters; Electric Salinometers; Boiler 
Tube Brushes; Floor Sanders; Terrazzo Polishers; etc. 


W. CROCKATT & SONS LIMITED 


79 DARNLEY STREET, GLASGOW Si, SCOTLAND 











are Yos 
Now sO 
Angeniow: £190.08 
«5 6F-each subject 
Sanders 6way S.PaN 


All Insulated Consumer 


Unit ....E.G. 613 
SANDERS 


WEDNESBURY , 
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l 
MONEY’ 


:, ue : onDUIT 
concn SAR, gus. UTE 


AS ac, ME 
P That 00ve° TOUR 


Ou ineers will gladly co-operate with you. 


THE ENFIELD 


GRID SUSPENSION SYSTEM 


ENFIELD CABLES LIMITED - BRIMSDOWN « MIDDLESEX 
HOWard 2661 (Works) London Office: HOLborn 9292 
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Hs 


Further Illustrations 
From our range of over 300 


Top Entry 
Porcelain Switched 
Socket 


HUNNLAUUUUUUANYEOOOULLASANONOLOOUUUUAAESONQNG00OOAUUUATUUGLOUONOUUULGQONENO EU UUTHOQGONOOUUOTUAUTOOOSQUNEUEOUULLGGEAAOUOUOUELGASNOOAO 


A SELECTION FROM 
THE RANGE OF 


CLANG 


Porcelain Ceiling Rose CAICTLENOOD . LONDON 
‘Phone Gladstone 4201—P.B.X. Board 


HVMASANNUNSSANSHOSNTNOGALADOUYSNUOOALEQOEOUTEQOOOOULAQOOOOULLAQUOOUGSOOOOULQGEOEAUGVEOULENESS UT AEPEUUUPSADUEHDOEOUUT ANNUAL SPOU TOASTERS 


{)UVEQOUUTOOPSPNAEATEONEOASOELURUTECLOP LARA ANSTO 


SPUULNNNNGLNULLUAAUULLALAALU LU 


* 





@ The scales of Justice weigh accurately. The acid test of every 

scale is its accuracy . . . especially when lives may depend uponit. SpECiFy 

“CIRSCALE”’ stands supreme in the field of electrical 

measuring instruments because it is made to measure with Cc a R Ss Cc A L E 
unerring accuracy by “RECORD’’ who pioneered and The Finest Electrical 
founded “CIRSCALE.”’ Measuring Instruments 


THE RECORD ELECTRICAL COMPANY LIMITED 


BROADHEATH . ALTRINCHAM ° CHESHIRE 
Phone: Altrincham 3221-2-3 Cables and Grams: “‘Cirscale’’, Altrincham 

London Office: 28 Victoria Street, $.W.1 Phone: ABBey 5148 and 2783 

Grams: “‘Cirscale’’, Sowest, London Cables: “‘Cirscale’’, London 
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6 
DB 
Q 
(ConiTisn VACUUM CLEANER) 
FLUE DUST AND RIDDLINGS 


EXTRACTION PLANT 


@ The Nation’s need demands 
that Coal shall convert every 
possible fraction of its energy into 
power for production. The vital 
contribution that efficient combus- 
tion makes to this end is immeasur- 
ably facilitated by B.V.C. Flue 
Dust Removal Plant. This is the 
recognised method of keeping 
steam boilers free from accumula- 
tions of flue dust, and ensuring 
that every ton of coal is used to the 
best possible advantage by remov- 
ing and consuming the riddlings. 





For Information and Consultation 
write to Dept. 14 


B.V.CcC. INDUSTRIAL CONSTRUCTIONS LTD 


(Subsidiary of the British Vacuum Cleaner and Engineering Co. Ltd.) 
Terminal House, 52 Grosvenor Gardens, London, $.W.1. Sloane 9975/8. Head Office: Leatherhead Surrey 
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“POP’’ is a Registered Trade Mark of the manufacturers 


Geo. TUCKER EYELET Co. Ltd. 


Walsall Road - . BIRMINGHAM 22 


ONE ofenaron Consultants and Tool Manufacturers: 
ications AIRCRAFT MATERIALS LTD., MIDLAND ROAD, LONDON, N.W.1 


THE MODERN SYSTEM OF .RIVETING 





“3 2 ; _ 
STEEL OR CAST IRON 
(BERBER PILLAR 

CASINGS 


rin TT] IN ALL SIzEs 
i | istheone & PRACTICAL 





























HARDY & PADMORE LTD., worcester FOUNDRY, WORCESTER 


Phone: Worcester 3215 Grams: “QUALITY,” WORCESTER 
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The general expansion in steel production is making com- 
plementary demands on Simon-Carves steam raising plant 
for electricity generation. Four Stmon-Carves 87,200 lb/hr 
boilers have been installed at the Margam works of the 
Steel Company of Wales and the picture below shows one 
of the units in a recently commissioned addition of two 
100,000 lb/hr boilers in the Simon-Carves boilerhouse at the 
Ebbw Vale steelworks of Richard Thomas & Baldwins, Ltd. 
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Stein power by Simon-Carves Ltd @ 


STOCKPORT ENGLAND 


OVERSEAS COMPANIES | Simon-Carves (Africa) (Pty) Ltd: Johannesburg. Simon-Carves (Australia) Pty Lid : Sydney 
SC% 








He is the ‘Bostik’ 
Man whose wide experience of adhesion and 
sealing in all industries will be of invaluable 
assistance to you. What he is anxious to do is to 
give you a realistic picture of how ‘Bostik’ Ad- 
hesives and Sealing Compounds can save you 
man-hours per job, cut production costs, step up 
production on efficiency. The ‘Bostik’ man is a 
specialist in solving tough problems of adhesion 
and sealing . . . and some have been very tough 
nuts indeed. It costs absolutely nothing to call in 
the ‘Bostik’ Man. Think what he might save you 
in production costs and headaches . . . 


Bostik 


ADHESIVES AND SEALING COMPOUNDS 


Write to B. B. CHEMICAL CO. LTD., Ulverscroft Road, 
Leicester. The word ‘BOSTIK’ is the registered trade mark of 
B.B. CHEMICAL CO. LTD. 
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THE “FLUXITE 
QUINS” AT 
WORK, 

“FLUXITE'S the 
best flux for repairs 
The finest on earth 
| declare 
This jolly old 
train 
Going smoothly 


For all SOLDERING WORK—you need FLUXITE 
Soldering Paste—the paste flux—with which even 
dirty metals are soldered and ‘‘tinned."’ For the 
jointing of lead—without solder; and the “running”’ 
of white metal bearings—without “tinning’’ the 
bearing. It is suitable for ALL METALS—excepting 
ALUMINIUM. 

With Fiuxite, joints can be ‘“‘wiped”’ successfully 
that are impossible by any other method. 

Used for over 40 years in Government work, and 
by leading Engineers and Manufacturers. OF 
ALL IRONMONGERS in tins—from 1/- upwards. 


FLUXITE 


SOLDERING PASTE 


A Staunch Companion to Fluxite Soldering Fluid 
SIMPLIFIES ALL SOLDERING 


Write for leaflets on case hardening steel and tempering 
tools with FLUXITE, also on “wiped"’ joints. 


FLUXITE I.TD., Bermondsey St., S.E.1 
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INDUSTRIAL HEATING 
APPLIANCES AND 
RESISTANCE UNITS 








HEDIN, LTD. 

COMMERCE ESTATE, SOUTH WOODFORD 
LONDON, &.18 
Tel.: Buc. 6601 /2. 
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E900 


CABINET TYPE ELECTRIC 


WASHBOILER 
WITH WRINGER 


AVAILABLE IN CREAM OR WHITE 


For the woman who wants an effi- 


cient, good-looking washing unit, 
but cannot afford an all-electric 
washing machine, this BURCO Wash- 
boiler provides the answer. 


Sell this new model E900 with or 
without the Acme Wringer—if the 
housewife already possesses a 14-in. 
Wringer, this will fit on the back of 
the boiler. 


The story of BURCO efficiency is 
unchanging—merely adapted to 
present-day needs for practicability 
with economy. 





Offer this new BURCO model now 
and take advantage of this timely ENQUIRE NOW 


feature! 
inn BURCO LTD - ROSE GROVE 
BURNLEY - LANCS 


PURCHASE TAX 
Also makers of the famous Burco all Electric 
Washing Machine. 
Advertised in the leading public papers ny 
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—,. a NS Sw W777 


“Told Filtration | 
of Insulating Oils 


The insulating value of used 
transformer and switch oils by 
one passage through the 
Metafilter is raised to a higher 
break-down voltage than the 
new oil. 
The plant is purely mechanical 
tremel: i : Capacities from 20 gallons 
— ay oe & to 1,000 gallons per hour. 





operation. 


AZZ Z AZ LLM CM MMMM III [Peon ‘NY \ 
(METAFILTRATION —=- 


* 

1 

Z — TT UIT |" 

A / YR A CC4 “e / /; // / // I; | i\\ 

THE METAFILTRATION COMPANY mon BELGRAVE ROAD, HOUNSLOW, MIDDLESEX 





fa\eX@) 212 
HOT CUPBOAR DS 


93 IRVING ST. BIRMINGHAM |5 
MIDLAND 1423 








Ly Hoth as 


Reshouranfs é Confeens. \| MULTI-PLUG 
a Fans.  Cnfea A D A a TO RS 


FARORA ROSEBERY STREET. LOUGHBOROUGH eee cere | 





MINEHEAD, SOMERSET 


Specialists for over 30 years 
Telephone and Telegrams : MINEHEAD 740 
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Lk DI SWAN Cilid ATLA: Lith j MN 


x Reflector shaped to ensure rigidity and 


ry , 
| | ] ¢ ( yi | \ reinforced by double triangular section steel spars 
e 


an exclusive Ediswan feature. Also cast end plates. 


ee . 
{ tt ()' * All-white finish in vitreous or stoved 
Itting 


enamel on ‘bonderised’ steel. 


. 
with a] | > Four-lamp or three-lamp fittings with either 
plain or slotted reflectors to provide some upward 
light. 
1G 
these 





* Extensive choice of special service acces- 
sories :— mountings for directional adjustment, 


r) 

ay) 7 ay, heavy or light duty anti-vibration mountings, 
featu CS wah end Teste 
lamp vibration protectors, etc. 


Publication No. ate ; ae q ‘ ; 
LE.1694A giving sk Special devices to ensure safe use and simple 


complete details of . : , tri : 
the Fisting avaiiable maintenance of high voltage electrical equipment. 


on request. 


The Edison Swan Electric Company Ltd., 155 Charing Cross Road, London, W.C.2 


Member of the A.E.1. Group of Companies 
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BABELLITE 


Hlectrical Insulation 


We manufacture and fabricate 
all types of Laminated Bakelite 
Insulations. 

Send us details of your require- 
ments, and we shall be pleased 
to quote. 


EAST LONDON MICA WORKS 


Kev 4254 5 
KEYstone / 
Telegrams: RINGWOOD 


Elmicmer, Easphone, London 


RD. WALTHAMSTOW. LONDON E17 
ESTD.1912 








SMITHS 


Count in Industry 
Smiths Electric Hours Counter 


How long has it been running ? 
When is it due for maintenance ? 
When was it last overhauled ? 


These questions and more can 
be answered by fitting a 
Smiths Electric Hours 
Counter, Connected in 
parallel with the electric 
supply circuit this self-starting 
counter indicates the hours that 
equipment has been in use. When 
plant is on hire, the charge can be 
based on the number of hours of operation. 


The counter indicates in 1/10ths of an hour up to a total count 
of 10,000 hours, after which it 


‘ rh ’ returns to zero, and it can be 
\ \ supplied for use in any normal 
N h 


electrical circuit. 


SMITHS INDUSTRIAL INSTRUMENTS LTD 


Chronos Works, North Circular Road, London, N.W.2. 
Northern Sales Office: York House, 12 York Street, Manchester 
The Industrial Instrument Division of 
S. Smith & Sons ( England) Lid. 

; @ 188/245 
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PROTECTED 
BY 
WORLD 
PATENTS 


Safety in ironing—no more scorch marks—no risk 
of fire. The moment the hand is removed the hot 
soleplate lifts from the work—no effort on the 
operator's part. Fatigue is lessened—ironing time 
reduced. Thermostatic control covering Rayon to 
Linen from 240° F to 450° F. Sized for flat work 
—shaped for frills—relieved for button clearance. 
Exclusive non-tarnishable alloy low consumption 
soleplate. Send for Literature. 3.2.6 


LIMITED QUANTITY AVAILABLE 


Owing to overseas demands place orders promptly. 
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VICTOR Sufety IRON 


BYLOCK ELECTRIC Ltd., ENFIELD, MIDDX. 
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Saves hours of fixing time... 


with a revolutionary and practical design which allows 

simple aligning and positioning, irrespective of the 
depth of the box in the wall. No packing is needed 
behind the switch, which is incorporated within the grid 

as a composite unit, fixed intact on to the box, but resting 
on the wall or tiles. Hence depth of box within wall is 


immaterial. 


. « « and costs even less 
than a surface switch 


The plate (brown or white moulded Bakelite) is perfectly smooth 
and cannot collect dust. 
Obtainable in one or two gang, one or two way. Two gang is 


vertical mounting. 
Multi gang models with acrylic plastic plate also available. 


For full details apply for list P2428. 


SURFLUSH — Is the surface switch that looks flush. Moulded in non-track bakelite. No blocks, no 
sunk boxes, no damage to walls. Ample housing space. One and two way, one and two gang (two gang 


vertical only). Brown and White available. 


NEARFLUSH — Requires no block or box. Arranged 
ingeniously to allow T.R.S. or P.V.C. to be taken directly 
into the switch without stripping of sheath. One and two 
way, one and two gang (two gang vertical only). Brown and 
White available. 


91 FARRINGDON ROAD, LONDON, E.C.1 and Branches 
@e9-609 
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A Contemporary 


POWER STATION 


Installation 


Unit Type Switchboards, equipped with Aeroflex high 
breaking capacity rewireable cartridge fuses installed in the 
distribution board annexe of Walsall Generating Station. 


Photograph by courtesy of the British Electricity Authority. 


Aeroflex 
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JOHN THOMPSON 











2 ~=WATER TUBE BOILE 





Some 114 years ago in Wolverhampton, 
William Thompson made it his business 
to produce good boilers. Today power 
stations as far apart as Wolverhampton 
and Melbourne are proving that Thomp- 
sons have carried on this tradition of good 
boiler making. These installations and 
others operating in this country, Europe, 
India, South Africa, South America, etc., 
have shown the high efficiency § and 
maintained availability in service of John 
Thompson Water Tube Boilers over many 


years. 


JOHN THOMPSON WATER TUBE BOILERS LTD. 
ETTINGSHALL - WOLVERHAMPTON - ENGLAND 


W 1.68 








